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PREFACE 


THE Trombiculidae, a family of Acarina (mites), are in their larval stage 
external parasites of vertebrates and more rarely of invertebrates. 

In general the species are not host specifie, as many are known to occur 
on two or more kinds of animals, and secondarily also on man. In a few cases 
the same species is to be found on both vertebrate and invertebrate hosts, 

Many species have been known for a very long time to be a source of 
extreme annoyance to man in that they produce an “itch, while in some 
countries their association with a typhus-like disease in man has been suspected 
for centuries past. During the last two or three decades, and especially during 
the course of the last war in the Pacific Region, the association of these mites 
with the disease ''tsutsugamushi'' or “river fever” of Japan, China, ete., and 
“serub typhus’’ in New Guinea, Malaya and Queensland, has been very inten- 
sively studied by the personnel of the Medical Army Services of Britain, 
United States of America and Australia. As a result, two species, Trombicula 
(Leptotrombidium) akamushi (Brumpt) and T. (L.) deliensis (Walch) have 
been definitely ineriminated as vectors of the organism of this disease. 

The possibility that others of the many species as yet only responsible for 
an ''iteh"' in man, may be potential carriers of the disease from the primary 
host, has rendered the detailed taxonomie study of these mites a matter of the 
utmost importance to those engaged in the study of Tropical Diseases. 

The writer first became interested in this particular group of Acarids in 
1940 when, because of the association of certain species with disease in New 
Guinea aud Northern Queensland, a survey of our then knowledge of the group 
in the Austro-Malayan and Oriental Regions was published jointly with W. 6. 
Heaslip in the Trans. of the Roy. Soc. of South Australia, 67, (1), 1943. 

With the development of war operations in New Guinea and the Pacific 
generally, that publication became a basis for the determination of the larvae 
met with by officers of the British, American and Australian Forces, and very 
large numbers of specimens were forwarded to the writer at the South Aus- 
tralian Museum for critical determination and study. 

As was to be expected, many new species were recognized and our know- 
ledge of the taxonomy, as well as the distrihution of the Trombiculidae of the 
Asiatic-Pacifie Region has been very materially increased. 

Apart from my own studies of this material, a number of new species 
have been described by other workers engaged on ecological and medical aspects 
of the serub typhus problem during the later period of the war. Amongst these 
must be mentioned Lt.-Col. C. B. Philip and his eolleagues Major G. M. Kohls, 
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Major R. Traub, of the American Army, Lt. G. W. Wharton of the U.S, Navy, 
and Squadron Leader C. D. Radford, of the British South-East Asia Command. 
To all these colleagues I am indebted for a large amount of material, including 
paratype specimens of their species. 

Since 1947, I have also received an immense amount of interesting material, 
including many new or rare Malayan and Borneo species from Dr. J. R. Audy, 
in charge of the Brit. Hast Asia Serub-typhus Commission in Kuala Lumpur. 

Further, the close association of the ubove-mentioned workers, most of 
whom were able to visit Adelaide at some time during the war, and whom 1 
was again able to personally meet in 1947 in America and England, has very 
greatly stimulated my own studies and been of the greatest help. To all of 
these colleagues I desire to express my greatest appreciation. 

The realization of the paucity and scatter of published knowledge of these 
mites stimulated the writer to consider the publication of a monographie re- 
vision of the species of Trombiculidae of the Asiatic-Pacifie Region. In 1947 
a plan was put forward to this effect, and a generous grant was received from 
the Research Grants Division of the United States National Institute of Health, 
to enable the writer to visit institutions im the United States, Britain, and 
Europe to study further material, and as a grant in aid of the subsequent pub- 
lications of such a revision. To the Research Grants Committee and especially 
to Dr. G, B. Philip of the Rocky Mountain Laboratory, Hamilton, Montana, 
who sponsored my application, I desire to express my deep appreciation. 
Further finance towards publication was met by the Board of the South Aus- 
tralian Museum, in whose Museum Records the work is now published. For 
this and for the facilities to carry out the studies as part of my official duties, 
my sincere appreciation is also gratefully acknowledged. 

As originally planned the publication was to include also the allied family 
of "itch mites,” the Leeuwenhoekiidae, as well as an atlas of micro-photographs 
of the dorsal seutum of all species, of which the material available was suit- 
able. However, the recent great increase in the cost of printing and block- 
making, and the limited finance available, has regrettably caused these portions 
to be omitted for the present. The work, therefore, is restricted to the Trombi- 
culidae only, with line figures of the species. 

In the taxonomy of these mites, the classification now adopted has been 
based on a study of the adult and nymphal forms from the whole world, and 
consequently many of the larval genera hitherto proposed have been dropped 
or reduced at the most to subgenera based on larval characters. 

In conclusion, appreciation of the help and encouragement of many 
colleagues, mentioned from time to time in the text, is sincerely tendered. 

H. WOMERSLEY. 


ADDENDA AND CORRIGENDA 
(See also page 427.) 


A description of the circumstances of collections during World War II 
in Assam and North Burma by members of the U.S, Typhus Commission 
(Fuller, Traub, Sundermeyer, etc.) is given by Mackie et al. (Trans. R, Soc. 
trop. Med. Hyg., 1946, 40, 15), while those in Manipur, South Burma, and 
also Malaya and Sarawak, are given by Audy and Harrison (Ibid., 1951, 44, 
371). 

The collection in Manipur (Imphal) area aud in South Burma was made 
by the Scrub Typhus Research Laboratory, South East Asia Command, from 
March 1945 to March 1946. Squadron Leader C. D. Radford was attached to 
this unit for a period and described fifteen new species from the Imphal area 
(Proc, Zool, Soc, Lond,, 1946, 116, 247) ; he was followed in the laboratory by 
three of his pupils, G. W. Ash, W. K. Ford, M.Se. (Liverpool Museum), and 
later T. J. Lawrence (all at the time in the Royal Army Medical Corps). 
Lawrence prepared a manuscript account, including some new names and 
temporary designations, but he was unable to follow this up after demobiliza- 
tion, A summary of his draft manuseript (without names) formed Appendix 
7 of the mimeographed War Office report (1947) referred to in the text (vide 
abstract in Trop. Dis. Bull, 1948, 45, 62). T, J. Lawrence’s species have 
been redescribed and drawn, with the retention of his names and authorship 
(viz. T. lanceolata, T. macacus, T. fordi, spp. n. Lawrence in Womersley 1952). 

Radford's host-data were based on provisional identifieations in the field, 
since revised by Roonwal (Trans. nat. Inst. Sei. India, 1949, 3, 67). His 
R. v. rufescens and R. r. nitidus, and the E. r, nr. brunneusculus of the War 
Office report (in the present text referred to as R. r. brunneusculus) are all 
correctly to be identified as R. r. bullocki Roonwal 1948 (Proc, nat, Inst. Sei. 
India, 14, 386). Hydromys hwmei is a misprint for Hadromys humeri (vide 
S. lacunosa, S. lewihwaitei spp. n.)—H ydromys is an Australian genus of ` 
water rats. 

Collections in South Burma ascribed to Lawrence were made by Ash and 
Audy. The following host-data of South Burma chiggers should be amended: 
Nesokia is a synonym of Bandicota (B. bengalensis). The hosts of S, (AL) 
audi gp. n. are R. ratius subsp. (not E. norvegicus) in Toungoo, and the 
Pagoda Rd. locality refers to Rangoon (/'R.G.N.') This is incidentally now 
known to be the commonest chigger in squirrels in the forest in Malaya, and 
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is the ‘‘species ‘S’ ’’ referred to by Audy and Harrison (1951). The hosts in 
Southern Burma of S. (A.) soakaboemiensis should read Bandicota bengalen- 
sis, R. rattus nr. khyensis (not R. rattus norvegicus). The hosts of T. fordi 
sp. n. should read R. r. bullocki (not R. r. brunneusculus) and the common 
Indian shrew Suncus coeruleus (misprinted Scincus). 

The following notes and amendments apply to collections from Malaya and 
Sarawak (Borneo), which were made by the Colonial Office Scrub Typhus 
Research Unit (Institute for Medical Research, Kuala Lumpur), (this and the 
Imphal Military Laboratory are variously referred to in the text): References 
made by Gater, and here reproduced, to Rattus malaisia Kloss refer in fact 
to a subspecies, the tree rat Rattus canus malaisia, (vide T. munda, T. spicea, 
S. malayensis, ete.). The host of S. (A.) malayensis is Rattus canus and this 
mite appears to be one of the few host-specific chiggers—the reference to its 
occurrence on R. sabanus and R. whiteheadi is erroneous. The data for 
T. muridia sp. n. should be corrected to read: specimen No. 6,451 on R. 7,246 
R. mulleri, 25 July, 1949. Identifications of certain bats have recently been 
confirmed : R.10,299 (host of T. leveri sp. n. in Malaya) is Emballonura monti- 
cola; R.11,018 (host of T. harrisomi sp. n.) is Hipposideros sp.; R.10,566 (host 
of S. lipexena sp. n.) is also Hipposideros sp. (the number 13,944 refers to the 
first chigger specimen-number), 

Most collections in Malaya have come from areas within 15 miles of the 
capital, Kuala Lumpur, in Selangor State. The island Jarak and the twin 
islands Seletar (bat-cave) and Angsa are in the Malacca Straits, respectively 
at 3° 59’ N., 100° 6* E., and 3° 12 N., 101° 13’ E. 

Collections made by Major S- Lal Kalra, I.M.S./L.A.M.C., in charge of the 
Field Typhus Research Detachment (formerly with the Imphal team), have 
been in the Kumaon Hills (circa 79° 30^ N., 79° 30’ E.) and Kashmir (Simla 
Hills, ete., 33° 30^ N.—84^ 30° N., 72° 40° E.—75* 30’ E.). 


Page 2, in line 21 for “G. B. Philip’’ read ''C. B, Philip”. 

Page 3, in first line of paragraph 2 of Introduction for ** (146) *' read * (1428), 
and in Bibliography on page 417, after “142! insert ‘‘142a Sambon L. W. 
1923. The parasitic acarlans of animals and the part they play in the 
causation of the eruptive fevers and other diseases of man, Preliminary 
consideration based upon an ecological study of typhus fever’’—Ann. 
Trop. Med. and Parasitol., 22, 460. 

Page 6, in line 3 for ‘‘Béte range” read ‘‘Béte rouge". 

Page 9, in line 16 for '*221** read ‘2227’, 

Page 33, in line 7 transpose ‘‘ue’’ in kuekenschrijveri to “en”, 
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Page 46, in bottom line before Trombiculindus insert ‘‘(’’, and after “1951! 
insert **)””. 

Page 55, in line 3 for ‘‘T, H. Lawrence" read ‘‘T. J. Lawrence’’. 

Page 81, in line 2 for ''1945"' read ''1944"', and in line 3 for ‘‘ (Zephronia sp.) 
read '' (Sphaeropaeus globus-magicus Jeekel 1951) ””. 

Page 109, in the description of Trombicula parmifera sp. n. no referente is 
made to the peculiar structure of the seta on coxae JII; this is short and 
strongly swollen in the basal half and fine distally. 

Page 111, in line 19 for ‘‘C. Lundblad’’ read ‘‘O. Lundblad’’. 

Page 129, line 25 and elsewhere for ‘‘Kukit Lagond’’ read “Bukit Lagong””. 

Page 139, following Standard Data for Trombicula southcotti sp. n. insert 
t Loc. and Host. The type and two paratypes from the leg of a bandicoot, 
at Birdum, N.T., Aust., 2 Apr., 1942, (R.V.S.)." 

Page 149, in line 19 for ‘‘scabram’’ read ““scabrum””. 

Page 188, in line 18 for “Wandecla”' read ‘‘ Wondecla’’. 

Page 205, the host of S. labuanensis sp. n. should read as ‘‘a rat”? (not mar- 
supial rat—these are not found in Borneo). 

Page 281, delete ‘‘ With only 1 humeral seta on each side’’ in line 16, and ‘‘6a’’ 
in line 17, and insert a fresh line “Ga. With only 1 humeral seta on each 
side?” between lines 17 and 18. ; 

Page 303, in line 16 for ‘‘bifureate’’ read ‘‘trifurcate’’, 

Page 307, and elsewhere, for ‘‘longipilis’’ read ''longipil". 

Page 336, delete third line from bottom. 

Page 355, in line 8 for ““Oniscomorpha sp." read **Sphaeropaeus globus-magicus 
Jeekel 1951". 

Page 379, re S. (A.) indica in line 12 for ‘‘reddish in life”? read ''whitish in 

life", 

Page 389, for ''fig. Eu I” read “fig. E-I”. 


THE SCRUB-TYPHUS AND SCRUB-ITCH MITES 
(TROMBICULIDAE, ACARINA) OF THE 
ASIATIC-PACIFIC REGION 


PART I (TEXT) 


By H. WOMERSLEY, A.L.S. (HON. CAUSA), F.R.E.S., ENTOMOLOGIST, 
SOUTH AUSTRALIAN MUSEUM 


Summary 


Although the modern taxonomic descriptions of these mites dates only from 1905, 
when Oudemans described two species, Thrombidium wichmanni and Th. 
vandersandei from New Guinea — both well known causes of “itch” to travellers in 
that country — their possible association with disease appears to have been suspected 
from much earlier times. 

The classification of this family of mites, which is very extensively based on the 
larval stages, 1s an extremely difficult problem in taxonomy and, owing to the very 
many larval genera which have been proposed by recent workers, as well as to our 
very great lack of knowledge of the adult stages of most genera, 1s still in somewhat 
of a chaotic state, 

The family Trombiculidae was erected in 1944 by Ewing to include the subfamilies 
Hemitrombiculinae Ewing 1944, and Trombiculinae Ewing 1929 (External Parasites 
p. 22) for all the then known larval Trombidiidae known to parasitise vertebrates. The 
other larval Trombidiidae, although little known in that stage, and as far as then 
known parasitic on invertebrates (as in the allied family Erythraeidae) were left in the 
Trombidiidae in its restricted sense. The Trombiculidae s.l., however, are now known 
not to be entirely confined to vertebrate hosts, and several species of this family, 
sensu stricta, and of the Leeuwenhoekiidae occur in numbers on various species of 
arthropods. 

The subfamily Leeuwenhoekiinae was erected in 1944 by the present writer for the 
genus Leeuwenhoekia Ouds. s.l. on the presence in the larvae of a pair of true 
spiracles, one on each side between the gnathosoma and the first coxae, and leading 
into the tracheae ramifying through the body. 


Tue SCRUB-TYPHUS and SCRUB-ITCH MITES 
(TROMBICULIDAE, ACARINA) or THE 
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Br H. WOMERSLEY, A.L.S, (Hon. causa), F.R:E.S., ENTOMOLOGIST, 
SOUTH AUSTRALIAN Museum. 


INTRODUCTION 


ALTHOUGH the modern tazonomic descriptions of these mites dates only from 
1905, when Oudemans deseribed two species, Thrombidium wichmanni and Th. 
vandersandei from New Guinea—both well known causes of ‘‘itch’’ to travellers 
in that country—their possible association with disease appears to have been 
suspected from much earlier times. 

From the writings of Dr. Louis Sambon (146) it seems that the earliest 
known recognition of the sha-shih (sand mite) as the cause of typhus-like infec- 
tion in Southern China was the account given in a Chinese work of the 16th 
Century, the Pen Te'ao Kang Mu by Li Shih-chen. In this account the mite 
was said to be red in colour, not larger than an ant, and to kill man by burrowing 
under the skin. It occurred on land and water. The fever caused is now 
regarded as clinically the same as the ““river-fever”” or ‘‘tsutsugamushi’’ of 
Japan. 

The earliest published account of the disease itself and its association with 
a mite was given in a letter from Dr. T. A. Palm (130) to the Rev. J. Lowe and 
published in the Edinburgh Medical Journal in 1873. The disease was called 
‘“‘Shima-mushi’’ or “island insect’’ disease. In 1879 Baelz (16) in a supplemen- 
tary note to an earlier artiele by himself and Hawakami (17) deseribing Japan- 
ese ‘‘flood fever?” recognized it as ‘‘Shima-mushi’’. 

The earliest description of the disease in Japan (from Niigata Prefecture) 
was by Hakuyu Hashimoto in 1810, who called it **tsutsuga”?. According to 
Hatori (71) 1919-20, the identity of the disease mite of Japan with the “sand 
mite’’ of South China was, however, recognized a century earlier by Genkei 
Ohtomo, and his son, physieians of the Akito distriet of Japan. 

In 1899 Tanaka (155) eonsidered tsutsugamushi to be almost certainly due 
to a minute mite, locally ealled ‘‘kedani’’ or “hairy mite!" which was subse- 
quently named Trombidium akamushi by Brumpt in 1910, It oceurred plenti- 
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fully on voles but would also attack man and other animals, In this paper 
Tanaka also indicated that a second species occurred which he called ‘‘ Yasodani” 
or ‘‘yole mite”. 

In 1906 Miyajima reared the nymphs of the ‘‘kedani’’ and some ten years 
later (113) im association with Okumura be was able to rear the adults, From 
1916 onwards the study of the Japanese Trombiculid mites was intensively taken 
up by other workers, notably Nagayo and his colleagues, Kawamura and Yama- 
guchi, Okumura, ete. 

Thus in 1916 (120) Nagayo et al. described the nymphs and adults of the 
tsutsugamushi mite, and in general established its life-cycle. Later in 1917 
(121) they further extended their studies and as the nymphal and adult stages 
differed from those of all other Trombieulid mites known to them, they suggested 
the generic name of Leptotrombidium for akamushi Brumpt 1910. Shortly 
afterwards the work of these students was duplicated by Kawamura (94), while 
Miyajima and Okumura (115) in a comparison of these mites from Japan, Korea 
aud Formosa accepted Tanaka’s view as to the occurrence of two kinds. 

Prior to 1916, however, Oudemans had in 1912 (126) published his mono- 
graph ‘‘Die bis jetzt bekannten Larven von Thrombidiidae und Erythraeidae’’ 
in the Zool, Jahrb., Suppl. 14, in which he deseribed, and mostly figured all the 
then known species of Trombidiid larvae. Of the Japanese species he had very 
little to say beyond a brief reference to Tanaka 1889, Baelz (16), and to Ashburn 
and Craig’s aceount (11) of the disease in the Philippines. The mite itself was 
referred to as “Gen, ? sp. ?”. He suggested that these larvae, like the other 
described species which attack man, probably belonged to the genus ““Maera- 
thrombidium”” Haller 1882. 

In 1915 (77) Stanley Hirst redeseribed and refigured the Japanese species 
and, following Ondemaus, called it Microtrombidium akamushi (Brumpt 1910). 

In 1919 Nagayo et al., added a third species from Japan, and apparently 
realising that the adult of akamushi was very closely related to the genus Trom- 
bicula Berl. 1904 (type T. minor Berl 1904 from Java), they dropped their 
name Leptotrombidium in favour of Trombicula. In that paper they applied 
the name of T. akamushi (Brumpt) to Tanaka’s **kedani, T. pallida to Tanaka 's 
**yasodani"', and T. palpalis to the new species. 

In 1921 Nagayo et al. (123) deseribed two more species from Japan, 
T. intermedia and T. scutellaris, Of the above five species they were able to car- 
relate adults and larvae of akamushi, pallida and palpalis, both by rearing larvae 
through to the adult and by obtaining larvae from captured adult females; 
intermedia was only got to the pupal stage (nymphophane) between larva and 
nymph, and scutellaris only as far as the nymph. 
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In 1930 (158) Tanaka described another Japanese species under the name of 
T. autumnalis japonica, relating it to the European autumnalis (Shaw 1790). 
Me also reared it through to the nymph which he described and of which he gave 
a photograph in which the eyes are seen to be placed in front of and away fom 
the sensillary area of the crista, a feature which places the species in the genus 
Tragardhula Berl. 1912, and distinguishes it from autumnalis Shaw. 

In January 1950 (133) Philip and Fuller pointed out that a second species, 
closely allied had been figured by some Japanese workers (Okumura 1918; 
Kawamura 1926) which had been recognized as distinct by some, and eonfuged by 
others, but which had remained unnamed, They dedicated the species to Tamiya 
as Trombicula tamryat. 

More recently, Sasa 1950, (148, 149, 150) in Tokyo Ishi Shimshi, Pts, 10, 
11, and 12, described three more species from Japan, under the names of 
T. nagayot, T. mitamurai and T. burnsi. The first two species in having a pen- 
tagonal seutum and long nude setae on the tarsi and the metatarsi of leg III 
should probably be placed in Tragardhula. The first is closely related to, but 
appears to be distinct from, japonica (Tanaka), while the second is almost iden- 
tical with tamiyat Philip and Kohls, only differing in the number of dorsal setae 
and the Standard Data. The third species is near to T. (L.) pallida and T. (L.) 
intermedia, 

Thus with a new species of Gahrliepia described in the present paper, eleven 
species of Trombiculidae are now known to occur in Japan. 

In Formosa, although the presence of a typhus-like disease was known as 
early as 1908 it was not until 1919 (71) that Hatori related it to the tstitsnga- 
mushi and considered T. akamushi (Brumpt) to be the vector. In that paper he 
also deseribed three other Formosan species, T. pseudoakamushí (non Tanaka), 
T. corvi, from crows, and T. gallinarum from fowls. The first of these he consi- 
dered to be the larva of an adult found in a field at Karenko, which after Miya- 
jima he regarded as the same as mediocris Berlese 1912 from Java. In 1921 
Kawamura confirmed and extended Hatori’s work and gave further details of the 
species including the nymph of gallinarwm. According to present day nomencla- 
ture, pseudoakamushi Hatori (non Tanaka) is a synonym of T. wichmanne Ouds. 
1905, and gallinarum is a species of Neoschöngastia, 

Tm other parts of the world these mites have long been known as causing an 
annoying ‘‘itch’’ to humans. The earliest record is that of Neotrombicula batatas 
(L.) from Surinam. Linnaeus quotes this species as having been found by 
Rolander, and in 1905 Oudemans (126) quotes Müller 1775 as stating that, 
according to Rolander, Acarus batatas crawls on the legs of man and causes an 
itch, The earliest date given by Sig. Thor and Willmann (1947) is that of Her- 
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lein 1718 in Beschr. Volk. Plant. Zuriname, p. 179, where it is mentioned under 
the vernacular ‘‘Patattes luis". In other places Martinique, ete., it was known 
as **Béte-range””, 

In North America the common itch mite or ‘‘chigger’’ was first described by 
Riley in 1873 as Leptus irritans. As this name, however, had been previously 
used for any species the synonymy became confused, until 1941-2 (44) when 
Ewing showed that it should be known as Trombicula alfreddugesti Ouds. 1910. 
Oudeman’s proposal of rileyi nom. nov for the N, American species is considered 
by Ewing to be unnecessary owing to the existence of several synonyms, and he 
suggests that if alfreddugesii is invalid, then his name cinnabarinus 1921 based 
on the adult wonld be applicable. In the adult section of the present paper, how- 
ever, it is considered that the adults of alfreddugesii and cinnabarinus cannot be 
separated, and that Oudeman's name alfreddugesii should be used. 

In Europe, the earliest scientifically recognizable species is Neotrombiculo 
autumnalis (Shaw 1790). This, the “Harvest Mite’’ of Britain, is known from 
mast Huropean countries where it goes under various local names. It becomes 
especially numerous at harvest time when it causes considerable annoyance to 
workers in the fields. 

In New Guinea and Malaya ‘‘itch mites’’ were a source of much discomfort 
to many of the earlier travellers in those parts, and Oudemans 1905 gives a very 
full account of the many records left by such explorers, 

The earliest of these is that of J. H. de Boudijck Bastiaanse in his ‘‘ Voyages 
faits dans les Moloques a la Nouvelle Guinee et a Celebes””, Paris 1845, where he 
says that ever and anon on returning from trips ashore or to the forests he was 
plagued by an itch. 
| Amongst other records of similar experiences quoted by Oudemans are those 

of C. B. H. von Rosenberg in ‘‘Reistochten naar de Geetvinkbaai op Nieuw 
Guinea in de Jaren 1869-1870”. s’Gravenhage 1872; L. M. D'Albertis in “New 
Guinea: What I did and what I saw’’, London 1880; Alfred Russell Wallace in 
“The Malay Archipelago: The land of the Orang-Utan and the bird of Paradise?” 
1869; and of the two Sarasin’s in ‘‘ Zeitschrift der Gesellschaft fur Erdkunde zu 
Berlin”, Bd. 29, 1894. 

In the descriptive part of his paper Oudemans figures and describes in detail 
the two species Trombicula wichmannt, and Schöngastia vandersandei. 

In New Guinea, while a form of endemic typhus was known from the Man- 
dated Territory, no cases had been reported from either Papua or Dutch New 
Guinea until the second World War. Dr, Carl Gunther (Med. J. Aust. 1940) 
first showed that there was sufficient evidence to indicate that the probable vector 
in New Guinea was a species of mite, Trombicula minor (non Berlese) (= hirsti 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 7 


Sambon 1927), Further work on this mite and on the Trombiculidae of New 
Guinea in general by Gunther laid the foundation of our pesent knowledge of 
the mites of this island. He described a number of new species and published 
much on their ecological relationship, 

In Sumatra a kedani (teutsugmushi)-like fever was reported by Dowden 
in 1915, and in 1921 E. W. Walch commented an investigation of the disease at 
Deli, paying particular attention to the mites which could be associated with it. 
His results were published in several papers in 1923, 1924 and 1927, in which, 
besides deseribing a number of new species of Trombiculidae, he showed that 
Trombieula deliensis Walch was a probable vector in the transmission of the 
infection from rats to man. Further he was able to rear the larvae of this and 
other species to the nymphs, which he fully described and figured. Earlier, 
however (1915) Schuffner had already recorded an undetermined species of mite 
as attackiug man, 

The first association of mites with typhus-like infections in Malaya is that 
of Fletcher, Lesslar and Lewthwaite in 1928. They recorded an outbreak of the 
disease in 1926, on an oil-palm estate near Kuala Lumpur, when one case was 
attributed to an ''insect bite". Im their 1928 paper they listed four species, 
namely T, pseudoakamushi Walch (= T, hirsti Sambon), T. deliensis Walch, 
(— Schöngastia (Ascoschöngastia) indica Hirst), and T. (= Schöngastia) 
schufinert Walch, all of which had been described from Sumatra by Walch. 

Following on this paper, B, A, Gater 1941-2 made a very extensive survey 
of the Trombieulidae in Kuala Lumpur and the surrounding oil and rubber 
estates, but confined it to those species found parasitic on rats. He listed three 
species T, akamushi, T. deliensis and T. hirsti Sambon as found on labourers 
and, from another district, T. acuscutellaris Walch, He followed Oudeman’s 
classification, and in all recorded eight species of Trombicula (three new), two 
of Schüngaslia (one new), five of Neoschöngastia (— Ascoschöngastia) (four 
new), six of GaArliepia (including Gateria, all new), and three new species of 
Walchia (== Gahrliepia). 

In India the mites associated with typhus-like infections were first studied 
by Mehta (103) in 1937, although several odd species had been described earlier 
by Oudemans 1914 (127) and by Hirst in 1915 (78). He recorded both T. deli- 
ensis and T. acuscutellaris as attacking both rats and man, and regarded deliensis 
as the vector. 

In Australia the association of mites with the coastal and other tsutsuga- 
mushi-like fevers was suggested by Cilento 1923 (31), Hirst 1929 (81) and 
Matthew 1938, while the studies of Heaslip 1938-9 (74, 75) indicated that Trom- 
bicula deliensis was most probably the chief vector in Northern Queensland. 
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The first species known from this country was T. hirsti Sambon 1927 (146) 
from Queensland. Later in 1929, Hirst recorded this species as oceurring in 
South Australia, but later Womersley 1939 (191) showed that the South Austra- 
liam species was not co-specifie with Sambon's species, but was a new species, 
T. samboni. Hirst also described in 1929 T. novae-hollandiae, Schöngastia: anti- 
pocdianum, Ñ. coorongense, and N. dasycerei, all from S. Australia, In 1934, 
Womersley (188) added 8. westraliense from Western Australia and 8. petrogale 
from the Musgrave Ranges, 8, Australia. 

In 1936, (189) an adult Trombiculid, T. (Guntherana) tindale was des- 
erihed by Womersley from Kangaroo Is., S. Australia, and a larval species 
T. macropus from the Northern Territory. 

In 1939, Womersley (191) reviewed and keyed the Australian and New 
Guinea species, and in addition deseribed the T. samboni from S. Australia, 
recorded Guntheria kallipygos Gunther 1939 (= Guntherana bipygalis Gunther 
1939), and described Neoschóngastia (= Ascoschöngastia irichosuri) N. (= A.) 
perameles, N. (= A.) queenslandica, N. (A.) derricki, N. (A.) smithi from 
Queensland, He also erected the genus Paraschöngastia (= Neoschöngastia 
Ewing) for four of Gunther’s New Guinea species. 

In 1942, (192), an adult, Trombicula. (Ipotrombicula) elegans Wom. was 
described from Lush Is., South Australia, 

In 1943 (195) a comprehensive survey of the Trombiculida (including 
Leewwenhoekia) of the Austro-Malayan and Oriental Regions was made, jointly 
with W. G. Heaslip. In this work a total of 91 species (excl. Leeuwenhoekia) 
with four varieties were listed, deseribed and figured. 

Trombicula translucens n. sp. (adult.), T. scincoides, T. obscura (= akil- 
mushi), T. kohls?, T. sarcina, Schóngastia pusilla (= pseudo-schuffneri Walch.) 
Neoschöngastia (Ascoschöng.) mecullochi and Guntherana parana (= bipygalis) 
n. sp. were described from Australia or New Guinea in 1944 by Womersley 
(193). 

In 1947, Womersley and Kohls (196) added Eutrombreula gumnodaciyla 
n. sp., Novotrombicula owiensis n. g, et. sp. from Dutch N. Guinea, Schóngastid 
philipi n. sp., Oenoschóngastia cana m. g. et. sp., Ascoschéngastia uromys n. sp. 
and Ascoschöng, echymipera n. sp. from New Guinea, 

From Burma and Manipur, India, a number of species have been deseribed 
during the war by Radford, 1946 (136, 137) and also by Traub and his colleagues 
and by Philip and Fuller (133). 

Owing to the many successful rearings of larval species to nymphs during 
the past decade, especially by officers of the British Serub Typhus Research Unit 
in Malaya, it 1$ now possible to clarify the generic classification of these mites, 


WOMERSLEY-—-ASIATIC-PACIFIC SCRUB TYPHUS MITES 9 


and to base it on the adult or nymphal stages. With this aim in view, the adults 
and/or nymphs known from the whole world have been considered. Such a 
revision shows that many of the larval genera which have been proposed cannot 
be separated in the nymphal or adult stages, should not be used except perhaps 
for convenience, as subgenera based on larval features only. It would appear 
that in this family of mites, we have a very striking example of extreme ‘‘larval 
ineongruence’’, 

As an adjunct to the differentiation of larval speeies eonsiderable use has 
been made of the Standard Data (linear mierometrie measurements) of the 
dorsal seutum, as first applied by Womersley and Heaslip 1943 (195). Where 
sufficient specimens of a species, or a population of a species, were available, the 
Standard Data have been treated statistieally, and a theoretical range of the 
variation to be expected for each measurement, as expressed by M + 3c, deter- 
mined. In the condensed data given under each species in the keys, this value 
is used. 

In the present study 221 larval species and 53 adult or nymphal forms are 
listed, of the latter of which 46 have been correlated with the larvae. From the 
rest of the world 26 species are dealt with, of whieh only in 10 have the adults 
and/or nymphs been correlated with the larvae, Seventy-seven new species are 
described, mainly from the larvae. . 

That this list, however, is nowhere near the complete fauna of the area is 
obvious, and from the rapid increase in our knowledge of these mites during the 
past 10 years, the mite fauna, when more inaccessible parts are explored, will 
undoubtedly be much increased, possibly to double the present number of species, 
It is hoped, however, that the present study will serve as a basis for further and 
even more intensive work on these mites. 


CLASSIFICATION AND SYSTEMATICS, 


The classification of this family of mites, which is very extensively based 
on the larval stages, is an extremely difficult. problem in táxonomy and, owing 
to the very many larval genera which have been proposed by recent workers, as 
well as to our very great lack of knowledge of the adult. stages of most genera, 
is still in somewhat of a chaotie state, 

The family Trombieulidae was ereeted in 1944 by Ewing to include the 
subfamilies Hemitrombiculinae Ewing 1944, and Trombiculinae Ewing 1929 
(External Parasites, p. 22) for all the then known larval Trombidiidae known 
to parasitise vertebrates, The other larval Trombidiidae, although little known 
ln that stage, and as far as then known parasitic on invertebrates (as in the 
allied family Erythraeidae) were left in the Trombidiidae in its restricted 
sense. The Trombiculidae sl, however, are now known not to be entirely 
confined to vertebrate hosts, and several species of this family, sensu stricta, 
and of the Leeuwenhoekiidae occur in numbers on various species of arthro- 
pods. 

The subfamily Leeuwenhoekiinae was erected in 1944 by the present writer 
for the genus Leeuwenhoekia Ouds. s.l. on the presence in the larvae of a pair 
of true spiracles, one on each side between the guathosoma and the first coxae, 
and leading into the tracheae ramifying through the body. 

Later Womersley (1945, Tr. Roy. Soc. S. Aust., 69, (1), 96), raised the 
Leeuwenhoekiinae to family rank, when it was shown that the adults of 
Leeuwenhoekia. ( Acomatacarus) differed markedly in shape and details of the 
epistome from those of the Trombiculidae. Ewing 1946 (J, Parasitology, 32, 
(5), 435) apparently failiug to appreciate the fundamental nature of the pre- 
sence of true stigmata and tracheae in the larvae, and the differences in the 
adults of the Leeuwenhoekiidae, did not accept this family separation, but 
divided the Trombiculidae into the four subfamilies; Trombiculinae, Leeuwen- 
hoekiinae, Hemitrombieulinae and Walchiinae. 

In 1947 Wharton (J. Parasitology, 33, (4), 380) gave a detailed diagnosis 
of the Trombiculidae, based on larval characters, after Ewing. In this paper 
he removed, quite correctly, the aberrant Hemitrombiculinae, retained the 
Leeuwenhoekiinae, and added another subfamily, the Apoloniinae, to include the 
genera Apolonia Torres and Braga 1939 and Womersia Wharton 1947, both of 
which are closely related to Leewwenhoekia and its allies, in possessing true 
stigmata and tracheae. 
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In his key to the subfamilies, Wharton stressed the segmentation of the 
legs as the primary character, the Leeuwenhoekiinae having all three pairs of 
legs 6-segmented, Le. the femur is undivided; the Trombiculinae and Apolonii- 
nae having the femur of all legs subdivided into basi- and telofemur, and all legs 
therefore 7-segmented; and the Walchiinae with only the first pair of legs 7-seg- 
mented. 

Apart from the fact that the division of the femur into basi- and telo- 
femur, is not a true articulation, the character as a subfamily one is not import- 
ant, and if strictly applied, as has been done recently by R. F. Lawrence (Ann. 
Natal Mus, XI, (3), 1949) leads to some strange relationships. Lawrence’s 
new genus Sauracarella, is, in my view, because of the distinct anterior projec- 
tion of the dorsal scutum and the paired AM scutal setae, better placed in the 
Leeuwenhoekiinae, despite the clavate or globose sensillae, and the 7-segmented 
legs. As has been shown elsewhere, the anterior seutal process and the paired 
AM setae are correlated with characters of the epistome in the adult. The 
oceurrence of elavate sensillae in the Leeuwenhoekiidae, can just as well be 
expected to occur in this family also, as it does in the Trombiculidae The 
absence of stigmata and tracheae js possibly also open to question. This 
feature, with the stigmata so little ehitinized, is so very difficult to see at 
times, even in freshly mounted specimens, that one must be very careful hefore 
asserting their absence. 

Other species, difficult to assign on the leg segmentation, are Schöngastia 
(Ascoschóngastia) owdemamsi Waleh, S. (A.) heaslipi Wom. and Heasp. and 
8. (4.) traubi sp. n. In these species, contrary to the rest of the Trombicu- 
linae, the first pair of legs only are 7-segmented, the others 6-segmented. They 
would, therefore, have to he placed in the Walchiinae (Gahrliepiinae), a group 
from which they completely differ in the seutum and scutal setae, 

The genus Heaslipia Ewing 1944 (= Trombiculoides Womersley and Heas- 
lip 1943) is erroneously referred by R. F. Lawrence 1949, to the Leeuwenhoe- 
kiinae, on the supposed 6-segmented legs. Unfortunately, however, the sub- 
division of the femora is not shown in the original drawing from which Law- 
rence drew his conclusion. I have re-examined the specimens in the South 
Australian Museum, and the legs can now be definitely stated to be all T-seg- 
mented, 

There has been a tendency to regard trivial characters as of generic import- 
añee, and some of these have been discussed by Lawrence (1949). 

The first that need be mentioned is the subdivision of the palpal claw. 
Ewing has used the bi- or trifureation of this as generic. As will be seen from 
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the following deseriptions and keys, this feature is not even subgeneric, and 
both bi- and trifurcate elaws oceur in different species of the same genus, 

Ewing also, has raised genera on the number of dorsal setae, particularly 
in separating the genus Acariscus from Hutrombicula. This has been corrected 
by Michener and others. Similarly, the dentition of the chelicerae, cannot be 
used as has been done by Lawrence 1949, as more than subgeneric, aud even 
then must bé used with considerable discretion and a certain amount of latitude. 

However, until more is known of the adults, some larval genera must still 
be diagnosed on characters, which may ultimately be shown to be of no more 
than specific value. 

The Leeuwenhoekiidae and the Trombieulidae can be separated on the fol- 
lowing larval and adult or nymphal characters: 


1. Larvae with a dorsal seutum with generally 2 AM (rarely 1 or none) and 
an anterior median scutal process (sometimes absent), generally with 
tracheae and true stigmata (? sometimes absent). 

Adults and nymphs cordate, widest across propodosoma, without medial 
constriction. Crista anteriorly expanded into a rounded or pointed artow- 
head like nasus furnished with two ciliated setae. Eyes present or absent; 
if present, then 2+ 2, situated in front of and away from sensillary area 
of erista, Family LEEUWENHONKIDAE Womersley 1945. 
2. Larvae with only 1 AM seta, or none, on scutum and no antero-median 
seutal process. Stigmata and tracheae absent (? rarely present). 
Adults and nymphs figure-eight shaped, with a distinet medial constriction, 
and propodosoma not wider than hysterosoma. Crista anteriorly ending 
in a hyaline dentate epistome furnished with a single ciliated seta. Hyes 
1+ 1 ,or absent; when present either closely adjacent to sensillary area, 
or away from and in front of this area, 


Family Tromprcunmar Ewing 1944 (restricted Womersley 1945). 


Family TROMBICULIDAE Ewing 1944. 


Proc. Biol. Soc. Washington 1944, 57, 101-104; J. Parasitology, 1946, 32, (5), 
435—440. 


A fresh diagnosis of this family as defined above, based on both larvae and 
adults or nymphs is as follows: 


Larvae. Text fig. 1, A-D. Minute, oval to round, six-legged acarids, fur- 
nished with only a single antero-dorsal seutum. The seutum of varied shape, 
furnished with a pair of filamentous, or globose, or clavate, or lanceolate sen- 
sillae, and normally 5 setae (1 antero-median, 2 antero-lateral and 2 postero- 
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lateral) (in the Gahrliepiinae the antero-median seta is absent); frequently in 
the Gahrliepiinae (rarely in the Trombiculinae) the seutum is prolonged pos- 
teriorly to include some of the setae from the dorsum; or there may be addi- 
tional setae between the antero- and postero-lateral setae. Eyes usually 2, some- 
times only 1 or none on each side, more or less close to the lateral seutal margins. 
Chelicerae two-segmented, basal segment stout, apically a chitinized curved 
blade frequently serrated or with strong teeth on the inner (dorsal) edge. Palpi 
5-segmented, basal segments each bearing a single, always branched, seta and 
fused in the median line, and with a median laminate projection extending be- 


ventral reise 
- 


Fig. 1. Details of Larval Characters: A. right ventral and left dorsal halves showing 
setal arrangement; B. left palp in ventral view; C. mandible and galeal seta; D. dorsal 
seutum showing method of obtaining Standard Data. 
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yond basal segments of cheliterae, and with a pair of galese which curve dorsally 
over the ehelieerae each witb a nude or branched seta; the palpal feranr is stout, 
outwardly eurved or somewhat angular, and carries dorsally a single nude or 
branched or ciliated seta; the palpal genu carries a single dorsal similar seta - the 
palpal tibia is always furnished with 3 setae, one dorsal, one lateral and one 
ventral, which may be nude or branched; the tibia terminates in a strong claw 
which may be simple or variously furcate; the tarsus opposes the tibial claw 
and usually bears 6 to 8 ciliated setae, a subapical nude seta and a sub-basal 
striated rod-like sensilla. No true stigmata and tracheae are present (except in 
one species of Neoschöngastia). Between eoxae I and II is always present a 
so-called pseudostigmata or ‘‘urstigma.’’ Behind the dorsal scutum the dorsal 
setae are arranged in more or less well defined curved transverse rows; the 
first row consists of 1 or more humeral setae on each side placed laterad or 
postero-laterad of the scutum. Generally the legs are 7sezmented due to a 
secondary division of the femur into basi- and telofemur; occasionally the front. 
legs only have a subdivided femur, the second and third legs being 6-seg- 
mented. The tarsi ends in a pair of curved claws, with a median longer and 
more slender claw-like empodium. In one unique genus the empodium is 
caruncle-like or pad-like, as in the Parasitidae. Each coxa normally carries a 
single ciliated seta but frequently some coxae may be multisetose. Tarsi I and 
JI have a dorsal sensory rod, and tarsi III and/or metatarsi III may be fur- 
nished with 1 or more long nude outstanding setae.* On the venter between 
coxae I and between coxae 111 is a pair of ciliated setae, and behind coxae III 
the setae are arranged in more or less transverse rows, The anal opening is 
placed subposteriorly on the venter. 

In 1943 Womersley and Heaslip devised a system of linear messurements 
of the dorsal seutum, and seutal setae, as an adjunct to the normal morpholo- 
gieal characters used in the specific identification of Trombieulid larvae. In a 


more general way, however, somewhat similar scutal measurements had been 
* In 1951, Wharton et al. (J. Parasitol, 37, (1), 13-31) published an excellent paper on 


the terminology and classification of the Trombieulid Mites stressing the ueed for a more 
exact terminology of the morphologien! charactera of both larvae and adults. While from the 
viewpoint of comparative morphology their terminology has much to be said for it, from the 
aspect of the practical taxonomist, many features especially the various small nude sensory 
setae of the legs, are of little importance and do not appear to offer any practical help in 
the identification and separation of species. The use of the term **spur’’ for a short striated 
blunt seta. found on the tarsi of legs I and II ia morphologically incorrect. In no sense is it 
a ‘*spur’’ and the usual description of it as a ** sensory rod'' ia more descriptive. For the 
long nude setae found on the femora, tibia and tareos of the third pair of legs, they use the 
terms “‘mastifemoralne, mastitibialae and mastitarsalae.”’ Taxonomically these setae are 
important, but the above terminology has not been adopted in the present work, as being 
somewhat unnecessary. 
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used earlier by Methlagl 1927. ‘‘Ueber di Trombidiose in den Oesterreichischen 
Alpenlandern*”, Denksch. Akad. Wissen, Wien., 101, 213-250. Methlagl used 
the ratio of breadth to length of seutum and particularly the ratio of breadth 
of scutum to the depth between a line at the maximum width and the extreme 
posterior angle, which he called the ‘‘Convexity Factor.” 

The system of Womersley and Heaslip used a number of scutal measure- 
ments, termed the “Standard Data" as follows: 


AW, width between the centres of the antero-lateral seutal setae. 

PW. width between the centres of the postero-lateral seutal setae. 

SB. distance between the centres of the sensillae bases. 

ASB. distance from a line joining sensillae bases to extreme point of 
anterior margin, 

PSB. distance from a line joining sensillae bases to extreme point of 
posterior margin. 

SD. Sum of ASB and PSB, i.e. seutal depth. 

A-P. distance between antero-lateral and postero-lateral setae in a direct 
and more or less oblique line, not vértical. 

AM. length of antero-median seta. 

AL. length of antero-lateral setae. 

PL. length of postero-lateral setae. _ 

Sens. Length of sensillae. 


The method of making the measurements is clearly shown in text fig. 1, D. 

The use of the Standard Data in addition to morphologieal features should 
be part of the routine description of larval species of Trombiculid mites, for, 
in the case of closely similar species it may indicate significant separation on 
one or more of the Standard Data criteria. Wherever possible, the Standard 
Data should be based on a number of specimens from the same population, and 
thus an estimate of the extreme range of variation in a species can be obtained. 
In some populations, otherwise morphologically the same but from different Joca- 
lities, significant differences in Standard Data values would indicate geographi- 
cal races, differing only in the overall dimensions of the seutum, or differences 
in length of scutal setae, SB, ete. 

With these ideas in mind, where sufficient numbers are available, the 
Standard Data for each species dealt with in the present paper, have been 
treated and expressed statistically. In the keys to species, however, the Stan- 
dard Data are simplified, and the value for each character is expressed as 
“Mean + 3 X Standard Deviation,’’ i.e. the theoretical range of variation that 
might be expected in any one population. 

In 1944 (Trans. Roy. Soe. S. Aust., 68, (1), 82-112) and later papers, 
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Womersley has treated and quoted the Standard Data statistically; and further, 
where different populations of eertain speeles, e.g. T. (L.) deliensis, etc. 
appeared to occur, given graphs which showed clearly how the populations or 
species might be separated. This method is also used in the present studies, 
where material is sufficient and suitable. ; 


propotlosoma 
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Fig. 2. Details of Adult Characters: A, Trombicula samboni. Wom., entire dorsal view; 
B. diagrammatie view without legs, showing pre-coxal plates of a Leptotrombidium; C, side 
view of a Trombicula; D. palp; E. erista, showing eyes, and epistome of a Trombicula sam 
chelieera; G. coxae I and II showing precoxal plates of a Guntherana; H, tarsus and meta- 
tarsus of leg III of a Trombicula, showing method of measuring; 1, tarsi of leg of a 
Cahrliepia showing process.. . 
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In addition, another graphic method of separating closely allied species, 
eg. 8. (A.) indica Hirst and S. (A. soekaboemiensis Takekawa is indicated 
in Graph 11 showing the Regression Lines of AW.PW, for populations of both 
species. The triangles and circles indicate the frequency of specimens with 
AW.PW, at the points therein. The elipses are drawn at the range/o using 
Tippet’s Table (Biometrika, 17, 386, 1925), while the dotted diagonals are the 
axes of AW and of PW. 

Adults (and Nymphs). Text fig. 2, A-L Larger, eight-legged animals of 
pale to red colour and furnished with a thick pilosity of setae. Form rather 
squat, with the body divided medially by a eonstriction giving 8 characteristic 
figure of 8 shape. The cephalothorax is rather narrower than the anterior 
part of the body and triangular in shape; it carries a median longitudinal rod. 
like crista which is expanded posteriorly or subposteriorly into a wide sensillary 
area carrying a pair of filamentous or narrowly clavate sensillae. Anteriorly the 
erista ends in a hyaline rounded or transverse, dentate epistome carrying 8 
single ciliated seta. The eyes when present, are 1 on each side, sessile, and 
either closely adjacent to the sensillary area, or in front of and away from it. 
‘The chelicerae are two segmented, the apical being a strongly chitinized eurved 
blade with finely serrate inner (dorsal) margin. The palpi are 5-segmented, 
with the basal segments fused medially; the femur is the longest and stoutest; 
the tibia ends in a strong simple claw at the base of which are 3 to 4 strong 
spines (2 in nymphs), and there is another, somewhat more tapering about the 
middle of the outer surface; sometimes the palpal tibia has a pair of pectines 
or combs; the palpal tarsus is conical, opposed to the tibial claw, and apically 
bears 5 or 6 short nude setae. The respiratory system is hy means of tracheae 
opening at the base of the mandibies. 

Ventrally the eoxae are arranged in two groups, widely separated; an 
anterior group composed of coxae I and II and a posterior group of coxae III 
aud IV. Between the eoxae of the anterior group is 2 generally more or less 
pentagonal sternum formed by the complete fusion of the precoxae of coxae I; 
in some cases the precoxae of cozae I are clearly defined and do not quite 
conjoin to form a sternum, in others they are only partially fused to give 8 
longitudinally divided sternum; no preeoxae occur on legs 11, III or IV. The 
legs are 7-segmented with I generally longer and stronger than the others; the 
tarsi end in a pair of curved claws, those of leg 1 being much sherter than 
the rest. The legs and palpi are thickly clothed with setae usually more taper- 
ing than the body setae. The genital opening lies just behind or between coxae 
IV and in both sexes has 3 pairs (2 in nymphs) of genital discs; in the male 
often the inner genital lips are flanked by one or more pairs of specialized 
(titillating) setae. The anus is posterior of the genital opening. 
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LARVAE, 


Because of their importance as vectors of serub-typhus and tsutsugamushi 


fever, our knowledge of the larval species of the Trombiculidae during 
recent years has increased tremendously. On the other hand, relatively little 
is known of the respective adults and only in a small proportion of species have 
the two stages been correlated. Consequently it is still advisable, as will be 
done in this work, to deal separately with the known larvae and adults (or 


nymphs). 


Eey to the Larval Subfamilies and Genera 
of the TROMBICULIDAE, 


With AM scutal seta present. Femora of all legs mostly clearly 

divided into basi- and telofemur E ya boe Be - 2 

l Subfam. Trombiculinae Ewing 1946, 
Without an AM scutal seta. Femora of leg I subdivided, of II and 
III not so. Sensillae clavate. (Tarsi I of adults and nymphs with a 
subapical dorsal process. No sternum or precoxäl plates. Eyes 

absent), . 29 

Subfam. Gahrliepiinae nom. nov. for Walchiinae Ewing 1946. 

Gen. Gahrliepia Ouds, 1912. 


including 

Walchia Ewing 1931 

Schöngastiella Hirst 1915 

Gateria Ewing 1938 
Sensillae filamentous, more or less with distinct eiliations .. ts 3 
Sensillae globose, clavate ov laneeolate, nude or setulose == s; MIS 


Dorsal secutum pentagonal. Palpal claw trifurcate or bifureate. 
Tarsi and/or metatarsi of leg IJI frequently with 1 or more long, 
nude, outstanding setae. (Adults with 1 -+1 eyes, placed in front of 
sensillary area and away from crista). 
Gen. Tragardhula Berl. 1912 

= Blankaartio Berl, 1912 (non Ouds, 1911). 

= Pentagonella Sig Thor 1936 

= Megatrombicula Michener 1946 


Dorsal scutum not clearly pentagonal .. ey "m X w 4 
Mandibles and palpi short and stout, apparently modified for grasp- 

ing hair. On. bats, Geu, Myotrombicula Womersley and. Heaslip 1943. 
Mandibles and palpi not so formed  .. YA WA X rf 5 


With more than the 5 normal setae, in addition to the sensillae, on 
the scutum. " Scutum not rectangular, usually longer than wide .. 12 
With only the 5 normal seutal setae (1 AM, 2 AL and 2 PL) in addi- 
tion to sensillae (PL, may occasionally be off the seutum). Seutum 
usually more or less reetangular, wider than long .. za ya 6 


10. 


11. 


12. 


RECORDS OF THE S.A. MusEUM 


Palpal elaw simple. Chelicerae unarmed exeept for the apical tricus- 
pid cap. Ë Gen. Crotiseus Ewing 1944. 


Palpal claw furcate a T a" e T ya E 7 


Chelieerae with a row of 3 large dorsal (inner) teeth. Seutum ves- 
tigial. AM seta spiniform. Seusillae short and simple with bases 
close together and slightly anterior of line of PL. Palpal elaw trifur- 
eate. ' Gen. Endotrombieula Ewing 1931. 


Chelicerae withont teeth, only with an apical tricuspid cap .. e 8 


Palpal claws tri- or quadrifurcate. Scutum small with PL setae well 
off the seutum. All palpal setae branched. Galeal setae nude. 
Gen. Tecomatlana Hoffmann 1947. 
= Sauriscus Lawrence 1949. 
= Trisetica Traub and Evans, 1950. 


Palpal elaws bi- or trifurcate. Seutum not as above T wA 9 
Gen. Trombicula Berl. 1905. 


AL or AM and AL seutal setae short, stout and peg-like. Palpal 
claw bi- or trifureate. Subgen. Fonsecia Radford 1946. 


The above seutal setae normal .. E E d T ds 10 


Palpal claws bifureate. Galeal setae nude or branched. Tarsi III 
usually with 1 long nude seta. (Adults with eyes 1 + 1, closely adja- 
cent to sensillary area). 
Subgen. Trombicula Berl. 1905, 8. str. 
= Entrombicula Ewing 1938 
= Acariscus Ewing 1943. 


Palpal claws trifureate. (Adults without eyes) .. . Bom OAR 


Setae on palpal femur and genu nude; on tibia dorsal seta branched, 
lateral and ventral nude (except ventral in palpalis, ete.). No long 
nude seta on tarsi or metatarsi of leg III. Galeal setae branched 
(nude in myzantha). (Adults with preeoxae on legs I, forming a 
longitudinally divided sternum), 

Subgen. Leptotrombidiunt Nagayo et al., 1916. 
Without the above combination of characters. Usually without any 
long nude seta ou tarsi or metatarsi III. Galeal setae nude or 
branched. Subgen. Neotrombicula Hirst 1925. 


Dorsal seutum produced posteriorly, tongue-like so as to take in some 
of the median setae of some of the dorsal rows. Palpal claw bifur- 
cate. Chelicerae without a prominent dorsal (inner) tooth. 
Gen. Novotrombicula Wom. and Kohls 1947. 


Dorsal seutum not produced posteriorly, but with posterior and lat- 
eral margins forming a continuous even curve; with 2 extra setae on 
each side between AL and PL. Palpal claw trifurcate. Chelicerae 
with a large prominent dorsal (inner) tooth. 
Gen. Heaslima Ewing 1944. 
for Trombiculvides Wom, and Heasp. 1943 preoe. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 
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Empodium expanded into a pad-like pulvillus. Sensillae globose. 
Gen. Mackiena Traub and Evans 1950. 


Empodium normal, claw-like and slender - E. a ;$ u 
All coxae multisetose. Seutum roughly triangular with apex anterior. 


Sensillae clavate and setulose. Palpal claw trifurcate. 
Gen. Doloisia Ouds. 1910. 


Coxae I and II always unisetose, 111 sometimes multisetose. Seutum 
trapezoidal, pentagonal or hexagonal .. ame 2", ss 3 


Empodium distally thickened, lancet or blade-like. Eyes absent. 
Seutum roughly pentagonal with posterior angle. All coxae unisetose. 
Sensillae globose. ‘Gen. Reidlinia Onds. 1944. 


 Empodium not as above 2 " OT w. u .. fe 


Chelicerae short and stout, curved and stumpy with apex divided into 
two terminal teeth and two smaller subapical teeth. Palpa] claw short 
and stout, trifurcate. Sensillae globose. 
Gen. Oenoschéngastia Wom. and Heasp. 1945. 
Chelicerae not so as above, more elongate and slender S » 17 


Palpal claw simple. Chelicerae unusually long and straight and 
slender, finely serrate dorsally. Sensillae capitate. 
Gen, saa nov: 


Palpal claw furcate E yA E. £ 4 WEB 


Body constrieted medially. Dorsally with a rounded caudal plate, 
generally longitudinally divided and bearing 3 pairs of fine setae. 
Palpal claw bifurcate. Sensillae globose, apparently nude, (Adults 
with sensillary area wider than crista is long. Precoxal plates of leg I 
distinct and not conjoined to form a sternum. Eyes absent), 

Gen. Guntherana Wom. and Heasp. 1943. 


Body not constricted medially. No caudal plate - x i5, MEO 


Cuticle of dorsum overlapping posterior half of scutum with semi- 
circular striations thereon. Sensillae globose or clavate, their bases 
inserted in a transverse wall or crest. Coxae III sometimes multi- 
setose, (Adults with sensillary area kidney-shaped, with striations. 
Precoxal plates absent. Sensillae lightly clavate or whip-like, Eyes 
absent.) Gen. Neoschüngastta Ewing 1929 
= Paraschüngastia Wom. 1939. 
Cuticle of dorsum not so overlapping seutum, or if so with only trans- 
verse striations. Sensillae globose or clavate, their bases not in a 
crest. Chelicerae simple or with teeth .. » 20 
Gen. Sehóngastia Ouds. 1910 


. Chelicerae non-serrate, with only the apical tricuspid eap  .. Je WA 
Chelicerae with tooth-like serrations x ES z A . XD 
. Palpal elaw with 5-7 apical prongs. Sensillae clavate or capitate. 


Subgen. Euschüngastia Ewing 1938. 


Palpal claw bi- or trifureate. (Adults or nymphs with triangular 
sensillary area. Eyes and precoxal plates absent, or completely fused 
to form a sternum.) Subgen. Ascoschóngastia Ewing 1945. 
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, Chelicerae finely serrated for almost the whole length on dorsal mar- 


gin. Tarsi 1 with one short sensory rod. Palpal claw bi- or tri- 
fureate, (Adults and nymphs as in Ascoschóngastia). 

Subgen. Schöngastia Ouds. 1910 s. str. 
Chelicerae with only two, more prominent, subapical dorsal teeth. 
Tarsi I with 4 sensory rods. Palpal claw trifurcate, 

Subgen. Phrynacarus Lawrence 1949, 


. Dorsal seutum pentagonal, not produced posteriorly to include some 


of the dorsal setae. 

Subgen, Gahrliepia Ouds. 1912. 
== Walchia Ewing 1931. 

Dorsal seutum produced posteriorly, tongue-like and a taking 

in some of the dorsal setae. = : ; a 


With only 2 or no additional setae on scutum. 
Subgen. Schöngastiella Hirst 1915. 


With more than 2 additional setae on scutum .. ya AR e. ZO: 


. All additional setae on seutum marginal, 


Subgen, Gahrliepia Ouds. 1912. 


Some of the additional seutal setae not marginal: 
Subgen. Gateria Ewing 1938. 


Genus TRAGARDHULA Berlese 1912. 


Tragardhula Berl. 1912, Redia, 8, (1), 4 
Blankaartia Berl. 1912, Redia, 8, (1), 96 (non. Oudemans 1911. Ent. Ber,, 3, 


(57), 123). 


Pentagonella S. Thor. 1936. Zool. Anz., 114, 30. 
Megatrombicula Michener 1946. Ann. Entom. Soc. Amer., 39, 432. 


1. 


n2 


Diagnosis as defined in the key to subfamilies and genera of Trombiculidae. 


Key to the Larvae from the Asiatic-Pacific Region. 


Tàrsi III and/or metatarsi with some long nude, outstanding setae .. 2 

No such setae on tarsi or metatarsi III .. E T v TA 5 
. Only 1 long nude SERIE seta on tarsi III, none on meta- 

tarsi ITI > ao. A Fh ® 3 

Three long nude setae on tarsi III, one WA on udis TM .. 4 


PW only a little longer than AW. Dorsal and lateral setae of palpal 
tibia nude.  Galeal setae nude. Dorsal setae 26, arranged 
2.6.6.6.4.2, to 72 long. 


AW 77-4+7-8, PW 80:12 7:4, SB 30-83:3:6, ASB 30:0=3-7, 
PSB 438-324: 3, SD 72-306" 3 A-P 25-93: 5, AM 52:7+6:1, 
AL 40-25+4:7, PL 77-1+8-0, Sens. 84-0. 
Trag. acuscutellaris (Walch 1922). 
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PW much longer than AW. Setae on palpal femur and genu 
branched; on tibia dorsal with 1 short branch; lateral nude, ventral 
branched. Galeal setae nude. Dorsal setae 34, arranged 4.6.6.6.6.4.2, 
Le, 2 humeral setae on each side. 

AW 83-8--10-3, PW 100:5=22-3, SB 33:025:7, ASB 35°52 

3:7, PSB 31: 0274-6, SD 66: 5277-1, A-P 32-52-8-7, AM 62:0, : 

7:3, AL 58:8+10:2, PL 73-2+6-4, Sens. 88-0. 

Trag. japonica (Tanaka 1930). 


. All setae on palpal tibia branched. Galeal setae nude. Dorsal setae 
42, arranged 2.8.8.10.8.6. 
AW 64:52-5-9, PW 82:2+8-2, SB 27.25--4-4, ASB 28:25 
4:4, PSB 32; Gub 0, SD 60- 9+7- -8, A-P 21- 55-4: :2, AM 44:45 
26:5, AL 48-047-4, PL 62: 45+7-9, Sens. 76: 0-+15-0, 
Trag. ‘tamiyai (Philip and Fuller, 1950). 


Only ventral seta of palpal tibia branched. Galeal setae nude. Dor- 
sal setae 42, arranged 2.8.8.8(10).10(8).6.4, 
AW 60: 2, PW 81-2, SB 26:6, ASB 30:8, PSB 30-8, SD 61-6, 
A-P 25: 2, AM 42-0, AL 36-4, PL 46-2 , Sens, 80-0. 
Trag. fujigmo (Philip and F'uller 1950). 


. Femora of all legs distinctly undivided, ie. all legs 6-segmented. 
Galeal setae stout and thickly, shortly, ciliated or pectinate. Setae on 
palpal femur and genu branched; on tibia, ventral branched, dorsal 
and lateral nude. Palpal claw bifureate. Dorsal setae 30 in number, 
arranged 2.8.6.6.6.2, to 30% long. 

AW 36-4, PW 53-2, SB 12-6, ASB 19-6, PSB 14-0, SD 33-6, 

A-P 16-8, AM 14-0, AL 25-2, PL 30-2, Sens. 42-0. 

Trag. geckobia sp. n, 


All legs distinetly 7-segmented, i.e. femora divided into basi- and telo- 
femur. Galeal setae nude .. š > 3: des N = 


. Anterior seutal margin convex, with AM placed well in front of line 
of AL. Lateral margins of posterior angle of scutum concave. All 
setae on palpal femur, genu and tibia branched. Dorsal setae 24, 
arranged 2.6.6.4.4.2. Palpal elaw trifureate. 


AW 51-6--6:18, PW 70:2+3-85, SB 20-8+3-09, ASB 2534 
2-58, PSB 28: 5+2- :97, SD 58° 5+4- :32, A-P 2 29. :3+3:78, AM 
34- 6+4- :29, AL 29-6+2'40, PL 35: :02-3- 51, Sons. 55: TER 45. 
Trag. pentagona sp. n. 


Anterior seutal margin straight, with AM in line with AL. Lateral 
margins of posterior angle of scutum convex. Seta on palpal femur 
branched; on genu nude; on tibia, dorsal and lateral nude, ventral 
branched. Dorsal setae 24, arranged 2.8.6.6.4.2, to 30p long. Palpal 
claw bifurcate. 


AW 45:-75+4-50, PW 60-0, SB 16:5+5:2 2, ASB 18:0, PSB 23-25 
+4:50, SD 41: 25--4- 50, A-P 19-552, AM 24: 0, AL 25:5 
49.2, PL 24-0, Sens. 47- :02-5-2 2. 

Trag. gymnodactula (Wom. and Kohls 1947), 
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TRAGARDHULA ACUSCUTELLARIS (Walch 1922). 


Trombicula acuscutellaris Walch 1922 (1923), Kitasato Archives Exper, 
Med., 5, (3), 78; Tromb. a., Gater 1932, Parasitol., 24, 143-174; Penta- 
gonella a., Sig Thor 1936, Zool, Anz., 114, 30; Tromb. (Pentag.) a., Wom- 
ersley and Heaslip 1943, Tr. Roy. Soc, S. Aust., 67, (1), 78; Tromb. a.. 
Metha 1927, J. Med. Res, 25, (2), 253-365; Tromb. a., Williams 1944, 
Amer. J. Trop. Med., 24, (6), 255; Tromb. a. Philip, Woodward and 
Sullivan 1946, Amer. J. Trop. Med., 26, (2); Tromb. a., Radford 1946, 
Parasit, 37, (1-2); Pentagonella a., Sig Thor and Willmann 1947, Das 
Tierreich, Lfg., 71b., 293 and 296; Tromb. a., Jayewickreme 1947, Nature, 
150, 578. 

Plate 1, fig. AD. 


This species is widely distributed in the Asiatie-Pacifie Region. Origin- 
ally deseribed by Walch from Sumatra it has since been reported from the 
Federated Malay States (Gater), India (Mehta), Maldive Islands (Radford), 
Philippines (Philip) and has also been taken at Labuan, Borneo (R. N. Me- 
Culloch) ; 1n al! cases the hosts were species of Rattus. 

The nymph was reared from larvae by Radford and briefly described. 
Jayewiekreme in Ceylon has reared them to the adult from larvae through 3 
or 4 generations, and study of that material, published in Tr. Roy. Soc. S. Anst., 
1948, 72, (1), 83-90, by the present author has shown that it is a species of 
Tragardhula, of which the type is Trag. nilotica Trag. (adult). 

The speeifie charaeters of the larvae are given in the following revised 
description and in the key to species. In having only one long, nude, seta on 
tarsi III it is closely related to japonica (Tanaka), but differs in having 
1 humeral seta on each side and m the galeal seta being nude. 

Re-deseription of Larvae, Colour in life red. Shape oval. Length 
(unfed) 260, (excluding gnathosoma), width 195p. Dorsal scutum (fig, Al 
pentagonal, with PW only very slightly greater than AW and angle of con- 
vexity of posterior margin, Le. PW/PSB ca. 2:0. Sensillae long and filament- 
ous with ciliations on distal two-thirds. Normal scutal setae ciliated and 
tapering, Eyes 2+ 2, on ocular shields and posterior eyes the smaller, 
Palpi (fig. B) stout; femur and genu with a branched or long ciliated seta; 
trifurcate. Chelicerae (fig. C) with the usual apical tricuspid eap, and on 
tibia with the dorsal and lateral setae nude, the ventral branched; palpal claw 


Of the above Pacific-Asiatic species placed under Tragardhula, only acuscutellaris (Waleh) 
and japonica (Tanaka) are definitely known to truly belong there, on the basis of the adults or 
nymphs, The others are provisionally placed in the genus on the pentagonal scutum in the 
laryae, Further rearing studies may prove or disprove this generic placing. 
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the inner edge a subapical forwardly directed tooth. Galeal setae nude. 
Dorsal setae 26 in number, arranged 2.6.6.6.4.2, to 70a long. Ventral setae 
(excluding the coxae) 24, arranged 2.2.6.4.4.4.2, to 504 long. Legs long and 
slender, all 7-segmented; I 3504 long (including coxae), 11 392%, III 435p; 
tarsi I and II with the usual dorsal sensory rod, III with one long, fine, nude, 


sub-basal seta to 80% long. 


The Standard Data derived from 17 specimens bred from eggs laid by a 
wild adult from Ceylon, 17th Dee. 1947 (S. H. Jayewiekreme) and 1 specimen 
each from Federated Malay States and from Batavia reported upon in 1943 
(Womersley and Heaslip) and.one from R. r. morvegicus from the Maldive 


Islands, 30 Dee. 1944 (C. D. Radford) are as follows: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 77°4+0°58 2-61+0:41 69 -6-85-2 70:0-84-0 3.3 
PW 80-1:+0-55 2-47+0-39 72.7-87:5 75-6-86-8 3:1 
SB 30:8>0-27 1-20+0-19 :27:2-24.4 28:0-33-6 3:9 
ASB 30-0+0-28 1-24+0-19 26-3-33-7 28-0-30-8 4-1 
P&B 43-3+0:32 1-43 0-22 39:0-47-6 42-0—14-8 3.3 
SD 72:3+0:46 2-04+0-32 66:2-78-4 70*0-75.6 2-8 
A-P 25:9+0-26 1-16+0-18 22:4-90.4 25:2-28-0 4.5 
AM 52:70:49 2:04+0-35 46-6-58:8 50-4-56-0 4:0 
AL 40:252-0:35 1-56+0-25 35: 544.9 39-2-43-4 3-8 
PL 77-1+0:61 2-68--0:43 69.1-85*1 75-6-85-1 3-5 
Sons. 84-0. No variation recorded. 


TRAGARDHULA JAPONICA (Tanaka 1930), 
Leptus autumnalis japonica Tanaka 1916, Igakai Zasshi (in jap.), 30, (22); 
1918, Ikai Jiko (in jap.), No. 1,228. 
Trombicula autumnalis japonica, (Tanaka et al. 1930), Zentbt. Bakt., Abt. 1, 
Orig., 116, 361. 
Pentagonella japonica, Sig Thor 1936, Zool. Anz., 114, 30. 


. Trombicula (Pentagonella) japonica, Womersley and Heaslip 1943, Tr. Roy. 
Soc. S. Aust., 67, (1). 


Trombicula autumnalis japonica, Sig Thor and Willmann 1947. Das Tierreich, 
Lfg., 71b. 


Trombicula japonica, Philip and Fuller, 1950, Parasitol., 40. 
Plate 1, fig, E-H. 


There are two distinct species of ‘‘akidani’’ or “harvest”? mites figured 
by various Japanese workers, in one of which the tarsi of leg 111 have only a 
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single long, nude, outstanding seta; the other has 3 such setae on tarsi III 
and also 1 on metatarsi III. 

From Tanaka's 1930 paper, the first of these would appear to be the one 
to which he attached the name autumnalis japonica, The second form does 
not appear to have been given a specifie name by Japanese workers but rather 
to have been confused with Tanaka’s species, Its distimetiveness, however, 
has now been recognized by C. B. Philip and H. 8. Fuller, who have described 
it as a new species tamiyai. 

That the species is now to be placed in the genus Tragardhula is shown by 
Tanska's reference (1930) to the position of the eyes in the nymph, which he 
was able to rear, as being away from and in advanee of the sensillary area, as 
in the type of Tragardhula, nilotica Berl. (non, Ouds.). 

The position of the eyes is also clearly shown on Tanaka’s figure 37 on 
Plate IV. His referring of the Japanese form to a subspecies of the European 
autumnalis is thus shown to be untenable, for autumnalis belongs to 
Neotrombicula, a subgenus of Trombicula Berl, in which eyes are entirely 
wanting. The species is closely related to acuscutellaris but differs as given 
in the key to species. Specimens agreeing with Tanaka's deseription (1930) 
and figures have been collected by Lt.-Col, C. B. Philip in both Yamagata and 
Niigata Prefeetures in 1945 from Mierotus montebelli, Tt is not yet known to 
oceur outside of Japan. 

Re-description of Larvae. Shape oval. Length (engorged) to 5604, width 
to 390p. Dorsal scutum pentagonal, with PW much longer than AW, and 
angle of eonvexity of posterior margin, ie. PW/PSB — 3:24,  Sensillae long 
and with about 3 eilia on mid-third, only slightly posterior of line of PL. 
Other seutal setae long, ciliated and tapering. Eyes 2 +- 2, on ocular shields, 
posterior eyes the smaller. Palpi stout, (fig. F), femur and genu with 
branched setae; tibia with ventral branched, dorsal with 1 short branch, lateral 
nude. Palpal claw trifureate, Chelicerae with only the smal! apical tricuspid 
cap. Galeal setae nude. Dorsal setae long, ciliated and tapering, 34 in 
number, arranged 4,6.6.6,6.4.2, to 72 long, ie. there are 2 humeral setae on 
each side, Ventral setae similar but shorter, approx. 44 in number (excluding 
those on coxae). Legs all T-segmented, I 3254 long, II 2854, III 350x (inelud- 
ing coxae); tarsi I and II with usual dorsal sensory rod, ITE with 1 long 
nude outstanding seta to 50% long. All coxae unisetose. 

The Standard Data derived from 6 specimens from Mierotus montebelli 
collected by Lt.-Col. C. B. Philip, from Yachi, Yamagata Prefecture, Japan, 
28th Oct. 1945 are as follows: i 
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Standard Theoretical Observed Coeff. of 
Mean Deviation ‘Range Range Variation 
AW 83-81-40 3:43—0:99 73-5-94-1 78:0-880 4-1 
PW 100° 52:3 +04 7-45+2:15 78:2-122.8 94+0-115-0 74 
8B 33-00-78 1-90+0-55 27-3-38°7 30-0-36-0 5:7 
ASB 35-50-50 1-22+0'35. 31'8-39-2 33*0-36-0 3-4 
PSB 31-00-63 1:5520-45 26-35-35-65 80:0—-33:0 5:0 
SD 68:520-92 2-56--0*65 59-7-73-3 630-69:0 3-4 
A-P 32-50-50 1°22%0-35 28.8-36-2 30-0-33-0 3-8 
AM. 62-01-00 2-45+0-71 54+7-69-3 60-0-66:0 . 3-9 
AL 58-8£1-53 3:42£1'08 48.6-69 0 54-0-63-0 5-8 
PL 73:2:-0-87 2.142-0:62 66:8-79.6 70°0-75-0 2-9 
Sena. 88:0. Only one determination. 


TRAGARDHULA TAMIYAT (Philip and Fuller 1950.) 
Trombicula tamiyai Philip and Fuller, 1950, Parasitol., Vol. 40. 


Plate 1, fig, I-M. 


Description of Larvae. Shape oval. Length 325p. (unfed), width 200,. 
Scutum pentagonal with the posterior’ angle slightly rounded laterally with 
angle of convexity of posterior margin==2:52,  Sensillae bases posterior of 
line of PL; PL setae the longest ; sensillae ciliated on middle two-fifths; anterior 
margin lightly sinuous between AL and with AM posterior of line of AL. 
Eyes 2 -+ 2, on ocular shields, about equal in size. Chelicerae with only the 
usual tricuspid cap. Galeal setae with 2 or 3 branches. Palpi stout, claw 
trifurcate; all setae on palpal femur, genu and tibia branched. Dorsal setae ca. 
42, arranged 2.8.8.10.6. Ventrally with 1 seta on each coxa, a pair between 
coxae J and between coxae III and thereafter ca. 42, Legs: I 260%, II 230p, 
III with 3 long, nude, outstanding setae; metatarsi III with one such seta. 

The Standard Data derived from 31 specimens from the original material 


collected by Nagayo, Tamiya and others in Yamagata, Japan, are as follows: 


Standard Theoretical Observed Coeff, of 
Mean Deviation Range Range Variation 
AW 64-5035 1:96:50: 25 58-6-70:4 60-0-69-0 3-0 
PW 82-2£0-50 2-730-35 74-0-90:4 75-0-88-0 3-3 
SB 27-25t0:27 1-48+0-19 '22-8-31-7 24.0-31:7 5:3 
ASB 28-252-0-37 1-48+0-19 23*8-32:7 27+0-30-0 5:2 
PSB 32-620:30 1:6620-21 27:6-37-6 30-0-36:0 5:1 
SD 60-90-44 2:43+0-31 53:6-68-2 57-0-66-0 4-0 
A-P 21:552-0.25 11:39-70:18 17:4-25.7 20*0-35-0 6:5 
AM 44-4540 «46 2-15+0:32 38-0-50-9 42.0-48-0 4:8 
AL 48-02-0-46 .2-46+0.33 40-6-55-4 42-0-51:0 $:1 
PI, 62.452:0- 50 2.654035 54-5-70-4 58:0—-68-0 4-2 
Bene 78:021-77 5-01+1:25 51:0-91-0 70-0-85:0 6-6 
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Remarks. This species appears to have been confused by many Japanese 
authors with the preceding species, japonica Tanaka. It is, however, as reeog- 
nized by Philip and Fuller, very different in the setae of the palpal tibia, the 
dimensions of the seutum, the number of dorsal setae and in the number of 
long nude setae on leg III. 


TRAGARDHULA FUJIGMO (Philip and Fuller 1950.) 
Trombicula fujigmo Philip and Fuller, 1950, Parasitol., 1950, 
Trombicula n. sp. “D.” Lawrence in MS. 1947. In Audy 1947. ‘‘Serub 


Typhus Investigations in S.E. Asia, Pt. III. Appendix 7.” AMD, 7. 
War Office, London. : 
Plate 2, fig. A-C. 

Description of Larvae, Shape.oval. Length (unfed) 2604 width 1704. 
Dorsal seutum pentagonal, but the posterior margin rather rounded, angle of 
eonvexity of posterior margin « 2-64; anterior margin sinuous with AM placed 
behind line of AL; sensillae about in line with PL, filamentous and ciliated on 
distal two-thirds. Eyes 2 4-2, close to scutum, on ocular shields, posterior 
slightly the smaller. Chelicerae with only the apical tricuspid cap, Galeal 
setae nude. Palpi stout, with all setae on femur, genu and tibia branched, 
except dorsal and lateral on tibia. Dorsal setae 42, arranged 2.8.8.8 (10) .10(8).6, 
to 45p long.  Ventrally with 1 seta on each coxa, a pair between coxae I 
and between coxae III, and thereafter 6.6.6.44, Legs: I 260% long, II 220p, 
III 2604; tarsi I and II with the usual dorsal rod, III with 3 long, nude, out- 
Standing setae on tarsi and 1 on metatarsi, 

The Standard Data for 2 paratypes are: AW 60:2, PW 81-2, SB 26:6, 
ASB 30-8, PSB 30-8, SD 61-6 A-P 25-2, AM 42-0, AL 36:4, PL 46-2, Sens. 
80-0. 

Remarks. The above description is from two paratype specimens from 
Crocidura voraz from Myitkyina, Burma, April 14, 1945, Its relationship to 
other species is given in the key. 

The single specimen, which Lawrence intended to describe, was from 
Rattus r. brunneusculus Hodgson from Kanglatongbi, nr. Imphal, Assam. 
Dec, 6th, 1945. This specimen was referred to by Philip and Fuller 1950 as 
being near to their species fujigmo from Burma, differing only in the some- 
what higher Standard Data and the slightly greater number of dorsal setae, 
47 as against 42. 

Through the kindness of Dr. J. R. Audy I have been able to study this 
specimen and would regard it as only a slight variant of typical fujigmo. With 
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the discovery of more specimens it might be shown to be a local population. 
The Standard Data are: AW 75°6, PW 86-8, SB 30-8, ASB 30-8, PSB 30:8, 
SD 61:6, A-P 28-0, AM 56:0, AL 47-6, PL 70-0, Sens. —. 


TRAGARDHULA GECKOBIA Sp. n. 
Plate 2, fig. D-E. 


Description of Larvae. Shape oval. Colour in life unknown. Length 
(unfed) 2304, width 1704. Dorsal scutum small, pentagonal, punctate, with 
PW much longer than AW, and angle of convexity of posterior margin, i.e. 
PW/PSB = 3:8. Sensillae long, filamentous, ciliated on distal half and about 
in line with PL. AM seutal seta short and thin and shortly ciliated, others 
thicker and longer and more strongly ciliated. Eyes 2-+ 2, large, on ocular 
shields, posterior the smaller. Chelicerae with only the apical trieuspid cap. 
Palpi stout; setae on femur and genu branched; on tibia, dorsal and lateral 
nude, ventral branched. Palpal claw bifurcate, Galeal setae stout and 
strongly, thickly ciliated or pectinate. Dorsal setae tapering and ciliated, 30 
in number, arranged 2.8.6.6.6.2, to 304 long. Ventral setae, excluding coxal, 
2.2.8.6.4.2,2, somewhat similar but shorter than dorsal setae. Legs, all 6- 
segmented, femur undivided; I 2004 long, IL 1624, III 1954; tarsi I and Il 
with usual rod-like seta dorsally, III without any long nude seta. 

The Standard Data for the type specimen are: AW 36-4, PW 53:2, 
SB 12:6, ASB 19-6, PSB 14-0, SD 33-6, A-P 16-8, AM 14-0, AL 25-2, PL 
30°0, Sens. 42-0. 

Loc. and Host. Described from the type and 3 paratypes from a gecko, 
collected by Dr. R. V. Southcott, 60 miles south of Darwin, N.T,, Aust., 9th 
May, 1943. 

Remarks. As the adult is unknown, this species is placed in Tragardhula 
on the bases of the pentagonal sentum. Its relation to other species is given in 
the key. 


TRAGARDHULA PENTAGONA Sp. n. 
Plate 2, fig. F-I. 

Description of Larvae. Shape (unfed) an elongate oval, Length (unfed) 
225p, width 150p. Dorsal sentum pentagonal, with AM distinctly anterior of 
line of AL and the anterior margin strongly convex; surface sparsely punctate; 
with angle of convexity of posterior margin, ie. PW/PSB — 2-44; sensillae 
placed only slightly behind line of PL, filamentous, with minute spieules on 
basal half, longer ciliations distally. Eyes 2 +2, adjacent to postero-lateral 
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corners of seutum, posterior eyes the smaller, Chelicerae 24, long, with only 
the small apical tricuspid cap. Galeal setae long and nude. Palpi stout; 
setae on palpal femur and genu long and curved with long branches; tibia with 
ali 3 setae finely and long branched; palpal claw trifurcate; tarsus with sub- 
basal sensory rod and 6 or 7 ciliated setae, one of which is much stronger 
than the others and over-reaches tip of claw. Dorsal setae 24 in number, 
arranged 2.6.6.4.4.2, the scapular setae 40» long, the others 32,4, all tapering 
and strongly ciliated. Ventrally with a single seta on each coxa, otherwise 
226422, to 32, long. Legs: I 2404 long, II 2164, 111 2404; tarsi I and II 
with dorsal sensory rod, III without any long outstanding nude seta, 

The Standard Data derived from the type and 10 paratypes are: 


Btandard Theoretical Observed Cocff. of 

Meen Deviation Range Range Variation 
AW 49-20-44 1-79+0-33 43:85-54:55 45-0-51:0 316 
PW 66-90-63 2-62+0-44 59-35-7445 63 -0-72:0 3-7 
SB 19-30-34 1:372:0.24 15:3-23:3 18:0-21-0 1-0 
ARB 27-0 No variation recorded 
PSB 27:22:0-42 1:673-0-29 22.2-32-9 24-0-30-0 6-1 
SD 5424042 1-67+0-22 39-2-59-2 51.:0-57-0 3-1 
A-P 20-50-45 1:802-0:32 15-1-25-9 18-0-24-0 8-8 
AM 27-0068 2:33£0-48 19-4-34°6 24-0-30-0 9-4 
AL 30-4520-.78 2-8+--0+56 21-9-39-0 27:0-36-0 9.6 
PL 38-22:0-42 ` 1.672-0-29 27-2-38-2 30-0-36-0 5:0 
Sena 60:12-0.38 1-.20+0-27 50:5-63-7 . 68-0-63:0 1-8 
Loc. Eleven specimens collected on boots, Tolga-Atherton Road, Queens- 


land, 2nd Sept., 1944 (R. N. McCulloch). Two other specimens, also collected 
on boots, Wongabel, Qld., 3rd Sept. 1944 (R.N.Mc.) and a single specimen 
found attached to a female Troides priamus (Lepidoptera-Heterocera), Ather- 
ton Tableland, Qld., 20th Aug., 1943 (R.V.S.) are also referred to this species. 

This species is-very close to gymnodactyla, Womersley and Kohls 1947, but 
differs in having a trifurcate palpal claw, the anterior margin of scutum 
strongly convex and AM in front of line of AL, as well as with the side 
margins of the posterior angle of scutum concave and not convex. 


TRAGARDHULA GYMNODACTYLA (Wom. and Kohls, 1947). 


Eutrombicula gymnodactyla Wom. and Kohls 1947, Tr, Roy. Soc, S, Aust., 71, 
(1), 3. 
Plate 2, fig. J-M. 
Description of Larvae. Shape oval. Length (engorged) to 4504, width to 
8004. Scutum pentagonal, with its anterior margin straight or lightly sinuous 
between AL, and AM in line therewith; sides of posterior angle convex. Sen- 
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sillae ciliated on distal half with the bases nearer to each other than to PL and 
slightly anterior of line of PL. Eyes 2 -+ 2, on distinct shields, posterior eyes 
the smaller, Chelicerae with only the apical tricuspid cap. Galeal setae nude. 
Palpi stout, tibial claw bifureate; seta on palpal femur 2-3-branched; on genu 
nude; on tibia only the ventral branched; tarsi short with sub-basal sensory 
rod and 5 or 6 ciliated setae, one o£ which is much stronger than the rest and 
over-reaches tip of tibial claw by the claw’s length. Dorsal setae 28, to 30p, 
long and arranged 2.8.6.6.4.2. Ventrally with a pair of branched setae on 
palpal segment I (gnathosoma), one on each coxa, a pair between coxae I and 
between coxae III, and thereafter uncertain, to 204 long. Legs: I 2104 long, 
TI 195,4, III 2104; tarsi I and II with usual dorsal sensory rod; tarsi III with- 
out any long nude seta. 
The Standard Data for the type and 3 paratypes are: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 45-7540:75 1-50+0-80 41:25-50:25 45-048-0- 3:2 
PW 60:0 No variation recorded 
SB 18-5+0-87 1-73+0-81 11:3-21-7 15-0-18-0 10°5 
ASB 18:0 No variation recorded 
PSB 23-25+0:75 1.500.853 18-75-23-75 21:0-24-0 6:4 
8D 41*25+0-75 1-502-0:583 3675-46-75 39-0420 8-6 
A-P 19-5+0-87 1-73+0-61 14-3-24-7 18:0—21:0 8-8 
AM 24:0 No variation recorded 
AL 25-5+0:87 1:730-61 20-3-30-7 24-+0-27-0 6-8 
PL 24-0 No variation recorded 
Sens 47:0+1:0 1-78+0°71 41-8-53-2 45-0-48-0 3-7 


Remarks, This species was described from a gecko Gymnodactylus Imasia- 
densis from Sansapore, Dutch New Guinea. It is very close to the preceding 
new species, pentagona, but differs in the palpal setae and bifurcate palpal 
elaw and in the shape of the dorsal seutum. __ 

To it are now referred 5 specimens in the South Australian Museum, col- 
lected from Phyllodactylus marmoratus (a gecko) on Greenly Island, S. Aust., 
Dee. 1947 (F. J. Mitchell), and 4 specimens from a gecko, approximately 60 
miles south of Darwin, Northern Territory af Australia, May 9, 1943 (R.V.S.). 
The DS are actually 2.8.6.6.4.2, not 2.6.6.4.4.2 as originally given. 


Genus TROMBICULA Berlese 1905. 
Berlese 1905. Acari nuovi Manip. IV, 155, taf. XV, fig. 4; idem, 1912, ‘‘Redia,’’ 
8, fase. 1, p. 83, fig. 39-44. 
Genotype Trombicula minor Berl. 1905; Adult from Java. 
= Eutrombicula Ewing 1938, J. Washington Acad. Sci., 27, 293. 
= Acariscus Ewing 1948, Proc. Ent. Soc. Washington, 45, (3). 
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The unjustified separation of Acariscus from Eutrombicula on the number 
of dorsal setae has been pointed out by Michener (1946, Ann. Ent. Soc. 
America, 39, 432). Earlier in tbe same year and publication, p. 411-417, 
Michener described the nymphs. of three American species of Eutrombicula, 
all of which were found to have one eye on each side, closely adjacent to the 
sensillary area, as in the genotype of Trombicula (T. minor Berl.) and as is 
also the case in T. samboni Wom. from S. Australia, and T. wichmanm from 
New Guinea, ete. It seems probable, therefore, that at least the abovemen- 
tioned species, in which the palpal claws of the larvae are bifurcate, will 
when the larvae of the genotype are known be correctly placed in the genus 
Trombicula s. str. as defined on adult and/or nymphal characters. 


Key to the Subgenera and Species of TROMBICULA 8. Str. 
from the Asiatic-Pacific Region. 


N.B.—Where the adults and/or nymphs are known and correlated with 
the larvae the subgenus as based: on adult and/or nymphal characters is given 
in parenthesis, but where this is assumed on the homology of larval characters 
the subgenerie name is preceded by a question mark; otherwise no subgenus is 
as yet to be suggested. 


1. Galeai setae branched or ciliated, Setae on palpal femur and genu 
nude; on tibia, dorsal eiliated or branched. Palpal elaw bi- or tri- 
fureate. Seutum wider than long, more or less rectangular, Scutal 
and dorsal setae normal, ciliated or with strong denticles, not lanceo- 
late with folded edges or otherwise modified. (Adults and nymphs 
where known with precoxal plates on leg T, forming a m WAA 
divided sternum. Eyes absent) .. 2 

Subgen. Leptotrombidium Nagayo el al., 1916, 
= 'akamushi' group of Wharton 1947 


Without the above combination of characters .. er ai "Uu 739 
2. Postevo-lateral eorners of seutum well rounded, with PL placed about 

midway between AL and the posterior seutal margin .. zA 3 

PL placed at the more or less angular postero-lateral seutal corners . 8 


. Ventral setae of palpal tibia branched. Seta of coxae ITI on anterior 
margin. DS 44-50, in number arranged 2.10(12).10(12).10.6(8).4.2, 
fairly thick with strong lateral setules, 

AW 65-5470 PW 70-3=7-4, SB 29-8+4:1, ASB 24-0, PSB 
15-0, SD 39-0, A-P 18-5+3°8, AM 46:4--6-7, AL 36:5+5-1, 
PL 58-1+-7-2, Sens. 67-0--8-2. 
Trombicula (?L.) palpalis (Nagayo et al. 1919). 
Ventral setae of palpal tibia nude za E e m "m 4 


4, Dorsal setae 50 or more in number 253 I x YA oe 5 
Dorsal setae fewer than 40 m number .. ES o ve D 6 


Oo 
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. Dorsal setae 52 in number, arranged ca. 2.12.4.10.4.8.8.4, to 45u long, 
slender and tapering with ciliations rather than segalgs, Sensillae 
proximally nude. 


AW 58:8, PW 68-6+4-6, SB 28:9+3-4, ASB 27:1-+4:3, PSB 
11:2, SB 38-3+4-3, A-P 23-3+4:3, AM 51*52-9-6, AL 44-8 
+5- 9, PL 54:9+4- 6, Sens, 61-62-76: 8, 

Trombieula (? L.) AT T IA (Walch 1923). 


Dorsal setae ca. 70 in number, to 434 long, thick and strongly setulate 
or dentate, arranged  2.12.14.12.10,8.6.4.2. Sensillae proximally 
barbed. 
AW 70-5+5-1, PW 76:75+9-6, SB 35-6+5-5, ASB 26-7+ 
2:7, PSB 14:'8+1:8, SD 41:523-0, A-P 19:0+3:8, AM 
49- -8+5: 6, AL 42- -15+5-2 PL 53:3=7:0, Sens, 71:5+7:2. 
Tr ombicula (3 L.) pallida (Nagayo et al. 1919). 


. Dorsal setae 38-40 in number, to 58 long, arranged ea, 
2.10.8.8.6.4.2(0), with setules or dentations which are not as long as 
in pallida. Sensillae proximally minutely barbed. 
AW 53-8, PW 63-0, SB 25-8, ASB 24-8, PSB 12:9, SD 37-7, 
A-P 17-2, AM 51-6, AL 38:7, PL 58-1, Sens. 66-7, (Womersley 
and Heaslip 1943, after Nagayo et al., 1921.) 
AW 69:2+5:0, PW 77-8+2°7, SB 33-7+0:8, ASB —, PSB 
13-3+1-6, SD —, A-P 23:5+2-8, AM 49-8+2-3, AL 39-32-9-1, 
PL 54-8--4-0, Sens, 61:5+12-1 (after Kuwata, Berge and Philip 
1950), Trombioula (3 L.) intermedia (Nagayo et al. 1920), 


Dorsal setae 28-30 in number ,. m ; 7 


. Seutum smaller, with PW only slightly greater than AW. Setae on 
palpal genu very long and over-reaching palpal elaw. DS 30 in 
number, arranged 2.8.6.6.2.6, to 50. long, sparsely barbed. Sensillae 
ciliated on distal two-thirds, minutely barbed on basal third. 


AW 50-5, 51-5, PW 52-0, 53-0, SB 24:0, 24:5, ASB ca, 20-0, 
PSB 11-0, SD ea. 31-0, A-P 14-0, 15-0, AM 29-5, 32-5, AL 
28-5, PL 49-5, 51:0, Sens. 40-5, 42-0 (after Kuwata, Berge and 
Philip 1950, except ASB and SD, which are interpolated from 
their figure). Trombicula (? L.) Fuj ji (Kuwata, Berge and Philip 1950). 


Seutum larger with PW distinetly greater than AW. Palpal genual 
setae shorter. DS 28, to 58% long, arranged 2.8.6.6.4.2, thicker and 
strongly dentate. 
AW 58-5+8-9, PW 69-4+7:0, SB 31-1+4:8, ASB 28-0, PSB 
11:2, SD 39-2, A-P 20-85+4-4, AM 40:8--6:6, AL 50-4+8-4, 
PL 56-0+4- 2, "Sens. 68-37-5. 
Trombicula (2 L.) lanceolata sp. n. Lawrence in MS. 


. Palpal claw trifureate .. " a E A E. a 9 
Palpal claw bifureate T A es ats x . 2 
, Ventral seta of palpal tibia brauched .. or TT x 2. 10 


Ventral seta of palpal tibia nude m ya Le YA he ele 
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Dorsal setae 52 in number, arranged ca. 2.13.12.12,8.4.2, to 564 long, 
tapering with strong long ciliations rather than denticles. 

AW 70-1-6-3, PW 86:8-+9-2, SB 35-5--4:4, ASB 30-8, PSB 

14:0, SD 44-8, A-P 25-2, AM 63:823:7, AL 48-5+4-3, PL 63:8 

+3:7, Sens. 85-4. Trombicula (7 L.) parapalpalis sp. n. 
Dorsal setae stout, not tapering, with strong denticles .. - d ME 


With only 1 humeral seta on each side of first dorsal row. Dorsal 
setae ea. 42 in number, to 404 long and arranged ca. 2.10.8.10.6.4.2. 
AW 64-4, PW 75-6, SB 30-8, ASB 28-0, PSB 11:2, SD 39:2, A-P 
25-2, AM 47:5, AL 40-0, PI, 50-4, Sens. 61:6. 
Trombicula (G L.) macacus sp. n, Lawrence in MS. 


With 2 humeral setae on each side in first dórsal row. Dorsal setae 
ca. 52 in number, arranged 4.10.8.2.8.8.6.2.2, to 40, long. 
AW 75-6, PW 81:2, SB 36-4, ASB 28-0, PSB 15:4, SD 43-4, 
A-P 25-2, AM 42-0, AL 33:6, PL 42.0, Sens, —. 
Trombicula (? L.) puta sp. n. 


Seutum very large, with irregularly wrinkled or shagreened surface. 
Dorsal setae ca. 80-90 in number, to 504 long, tapering and strongly 
ciliated. 

AW 99-2, PW 121:6, SB 51:2, ASB 41-6, PSB 16-0, SD 57:6, 

A-P 33-2, AM 62-4, AL 56-0, PL 70:4, Sens, 96-0. 

Trombicula (7 L.) duz sp. n. 

Seutum smaller, surface punctate. Dorsal setae ca. 50 or fewer in 
number a ig $4 = 2 h. a = ii 


Dorsal setae ca, 50 in number, arranged ca. 2.10.10(12).10(8).8.6.4, 
to 514 long, more or less tapering and fairly thick with strong cilia- 
tions. 
AW 72:4+6:1, PW 82-22-10:4, SB 32:225:9, ASB 29-1+5-5, 
PSB 15-11: 2, SD 44-0+5-7, A-P 28-325: 8, AM 59-8+4-6, 
AL 50-6+10- -8, PL 64-3+7-3, Sens. 77: 7525: 75. 
Trombicula (tv L.) N (Nagayo et al, 1920). 


Dorsal setae fewer in number .. = 3 de on .. l4 


Dorsal setae 28 in number, arranged 2.8.6.6.4.2, with very little 
variation. Sensillae bases in line with or only slightly in advance of 
Jine of PL. Posterior scutal margin more rounded and ca. 12, behind 
PL. (For populations, see text). 
Trombicula (L.) deliensis (Walch 1923) 
== vunderghinster Gunther 1940. 
== walcht Wom. and Heasp. 1943. 
Dorsal setae more variable from 34 to 40 in number, generally 38, 
and mostly arranged 2.10(8).8.8.6.1.2(0). Sensillae bases distinetly 
in front of line of PL. (For ranges of Standard Data in various 
populations, see text). Trombicula. (L.)akamúshi Brumpt 1910. 
— fletcheri Wom. and Heasp. 1943. 
== obscura W om. 1944. 


15, 


16. 


17. 


18. 
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Dorsal setae very numerous, more than 100 in number, in ca. 19 
rows of 14 each, to 58u long, slender, tapering and strongly ciliated. 

AW 88:5+7-5, PW 103-9210:8, SB 41:223-7, ASB 35-823:7, 

PSB 13-4+3-7, SD 49:3+7:5, A-P 34: T+4*6, AM 75-6+6:0, 

AL 62:2+3:7, PL 72-0+7-0, Sens. —. ' Prombicula Ac villosa sp. n. 
Dorsal setae much fewer in number  .. - Wb 


Dorsal setae ca. 42 in number, to 704 long aor. and EN 
2.12.8.8.6.4.2. 
AW 83-2+4-2, PW 93-84-83, SB 36-4468, ASB 35-0+4:8, 
PSB 16:1+4-2, SD 51:1+8-0, A-P 28:72-8-0, AM 51:32:12-8, 
AL 47:6, PL 58:1+3-0, Sens. 78:4. 
Trombicula (! L.) tithwalensis sp. n, 
Dorsal setae 28-32 in number .. i. , Mb. i 


Dorsal setae 32 in number, arranged 2.10.8.6.4.2, to 54, Iam. tapering 
and slender, and ciliated. Ventral seta on palpal tibia branched, 
Anterior and posterior margins of scutum strongly sinuous, 
AW 70:4, PW 83-2, SB 35-2, ASB 30-0, PSB 12-6, SD 42-6, 
A-P 28-8, AM 32-0, AL 41-6, PL 48-0, Sens. —. 
Trombicula (t L.) bhimtalensis sp. n. 


Dorsal setae 28, arranged 2.8.6.6.4.2 — .. = «x ¿18 


PL seutal setae very long, and more than twice as long as AL or PW. 
Posterior seutal margin a shallow even curve, with SB behind line of 
PL. 
AW 59:9+5-9, PW 71°5+6'9, SB 26-75+4-7, ASB 32-0, PSB 
9-6, SD 41-6, A-P 25:6, AM 55:5211-0, AL 55-1+6-7, PL 
108-3=:24-0, Sens. 69-83-37. Trombicula ( L.) longiseta sp. n. 
PL not much, if at all longer than PW. Posterior seutal margin 
strongly sinuous and concave medially. SB only slightly behind line 
of PL. Trombicula (L.) fulleri (Ewing, 1945). 


. PL and dorsal setae lanceolate or foliate with folded edges carrying a 


double row of setules. Palpal elaw bi- or trifurcate. Setae on palpal 
femur and genu nude; on tibia lateral and ventral nude, dorsal 
eiliated or branched, Sentum rectangular with rounded posterior 
corners and PL midway between AL and posterior margin = Y 


PL and dorsal setae normal, or otherwise than as above .. c E 


. Seutum larger. Palpal claw bifurcate. Dorsal setae 48 in number, 


to 424 long and arranged ca. 2.10.8,8.8,6.4.2, 
AW 75-0497, PW 84-3+10°7, SB 37:3+6-3, ASB 30:42a-4-2, 
PSB 16:0, SD 46-4=4-8, A-P 19-55+6-25, AM 44-8+9- -6, 
AL 43-6+5- :0, PL 48: 9+7- -2, Sens. 60-8 (57. "6: 64:0). 
Trombicula (Neotr ambicula) fordi sp. n. Lawrence in MS. 
Seutum smaller. Palpal claw trifureate. Dorsal setae 52 in number, 
to 304 long and arranged ea. 2.10,10.10.8.6.2. 
AW 64-4, PW 75-6, SB 33-6, ASB 28-0, PSB 15:4, SD 43-4, 
A-P 22-4, AM 42-0, "AL 39-2 2, PL 36-4, Sens. 60-0. 
s Trombicula ( N. ) traubi sp. n. 


36 
21. 


25. 


26. 


27. 


RECORDS OF THE S.A. MUSEUM 


Dorsal and AM and PL scutal setae lanceolate, finely ciliated and 
without folded edges. Palpal claw trifureate. Dorsal getae 30 in 
number, 34-42» long and arranged ca: 2.8.6.6.4.4. 
AW 67-2, PW 72-8, SB 36-4, ASB 30-6, PSB 14-0, SD 44-8, 
A-P 14-0, AM 30:8, AL 30-8, PL 58-8, Sens. 70:0. 
Trombicula (N.) hastata, (Gater 1932). 


Dorsal and seutal setae normal, more or less BERN with fine cilia- 


tions, or phyliode-like, or broad and aciculate .. , E. cs ge 
. Galeal setae nude .. 2d m. E E er Ya "TAE ee 
Galeal setae eiliated or Paneli m. MR as m a s. 63 


. Tarsi III with 2, metatarsi III with 1 long nude seta. All 3 setae on 


palpal tibia and the setae on femur and genu nude. Palpal claw 
trifurcate, Dorsal setae 26 in number, arranged 2.6.6.6.4.2, and from 
504 to 804 long. Seutum with posterior margin an even curve, deep 
behind PL. SB in line with PL and in midline of scutum. 

AW 70-65>7-45, PW 93-9+9-0, SB 30:3--5-6, ASB 36:15+ 

3:05, PSB 26-652-3-6, SD 62-65+5-45, A-P 33:626:75, AM 

§5:2+9-0, AL 50-4+5:55, PL  66:85+14:05, Sens. 95-894. 

. Trombieula novae-hollandiae Hirst 1929. 


Tarsi III only with one long nude seta or without .. Wa .. 24 
. Palpal claw bifurcate as T u e ay 5 io 325 
Palpal elaw trifurcate 2x e: T - A Ya x wo 
Tarsi III with à long nude outstanding seta sub-basally & i. Ghee 
Tarsi III without such, or if present then ciliated — .. T de 798 


Seutum more or less quadrate with SB wide apart and elose to AL. 
DS 22 in number, arranged 2.6.6.4.2.2, variable in length in different 
populations from 31a to 56y. 
AW 87:626:9, PW 94-8--8-0, SB 59:0+5-3, ASB 21-4+6-2, 
PSB 53:02-7: 1, SD 174:42:6:3, A-P 41-747" 5 AM 43:929-7, 
AL 38:0-5:6, DU 55°0+9-0, "Sens. 58.65-10.45. 
Trombicula (N.) rara (Walch 1923). 


Scutum more rectangular with SB not placed as above M E 7 

Dorsal setae 20(22) arranged 2.6.6.4.2(2) T £ E BO 28 

Dorsal setae 26 or more .. TUN . Ë a E, yA ce END 
. Posterior seutal margin relatively deep, its greatest distance from 

line of PL more than twice that between line of SB and PL . , 23 

Posterior seutal margins shallower, its greatest distance from. line of 

PL equal to or less than that between SB and PL .. y -- 830 


. Ratio of PW/SD = 1:385 —1:52. Seta on palpal femur 3-5- 


branelied; on genu usually l-, occasionally 2-branched; on tibia, 
dorsal and. lateral nude, ventral 3-4-branehed. DS 20 in number, to 
554. long. Trombicula (? Trombicula) hirsti Sambon 1927. 


30. 


31. 


32. 


33. 
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AW 83:5+=7-3, PW 96:6-+7:9, SB 42-8+4-6, ASB 29-2+2-6, 
PSB 38°65: 6, SD 65:46: 3, A-P 35:9+3- 7, AM 40:67: 0, 
AL 45:9527:1, PL 54:15+4-7, Sens. 64-9+5-4, 
Í. typ. hirsti Sambon 1927. 


AW 84-5+9-4, PW 99-35--9-7, SB 44-35--4:8, ASB 26-746, 
PSB 38-455- :2, SD 56:4+w5: 8, A-P 34:65: 9, AM 47-1248: 2, 
AL 53-1+8-3, PL 57:728:9, Sens. 58-95-11-23. 
f. deliensis (Walch 1923). 
= buloloensis Gunther 1939, 
5:0, PW 110-0, SB 43-0, ASB 33-0, PSB 48:0, SD 81:0, 
A-P 39-0, AM 58-0, AL 55-0, PL 70-0, Sens. 70:0. 
f. hakei Radford 1946, 
AW 109-7486, PW 125:7+13:4, SB 58-7+7-1,, ASB 32:0, 
PSB 43:0, SD 75:0, A-P 43-0, AM 53- 956, AL 61-2+9-5, 
PL 65:9+13- *6, Sens, 60-02-67. f. nissanensis Dumbleton 1947. 


Ratio of PW/SD ca. 1:86. Seta on palpal tibia with 2-3 short 

branches, often appearing nude; on genu nude; on tibia dorsal and 

lateral nude, ventral branched. 'DS 20 in number, to 50x long. 
Prombicula (* T.) sobrina sp. n. 


Setae on palpal femur, genu and tibia (except ventral) nude, 
Scutum irregularly punetate, not striate-punetate. DS 22 in number, 
to 35x long. 


AW 73-25-4:5, PW 90:2+7:5, SB 36-0:-3:4, ASB 21-0, PSB 
31:0+3:0, SD 52:0£3-4, A-P 29-0+2-0, AL 24-5+3- -0, PL 
32-5137 0, Sens. ?, Trombicula (AT) ablephara Sp. n. 


Setae on palpal femur 3-5 branched; on genu nude; on tibia dorsal 

and lateral nude, ventral 3-4-branched: Seutum striate-punetate. DS 

22.to 35u. (For Standard Data of different populations see Table C). 
Trombieula (T.) wiehmanni (Ouds. 1905). 


Dorsal setae fewer than 40 in number .. are 2 * s. 008 
Dorsal setae more than 40 in number .. ds AE er .. 6 
Dorsal setae 26(28) in. number .. T K Y FT z ess 
Dorsal setae 32 to 38 in number .. = a ae Me we 04 
Dorsal seutum larger with posterior margin deeper behind PL. AM 


the shortest. DS 32 in number, arranged 2.8.8,6.4.2.2. to 75-0 long. 
. AW 103-0, PW 118-0, SB 44-0, ASB 36:0, PSB 23-0, SD 59-0, 


A-P 32-0, "AM 43: 0, AL 60-0, PL 85-0, Sens. 90-0. 
Trombicula anous (Wharton 1946). 


Dorsal seutum smaller, with posterior margin shallower behind PL. 
AL the shortest. DS 38 in number, arranged 2.10.8.8.4.4.2, to 6501. 
long. 
AW 86-0, PW 90-0, SB 36-0, ASB 29:0, PSB 16-0, SD 45-0, 
A-P 30-0, AM 50-0, AL 40:0, PL 72-0, Sens, 60-0: 
Trombicula pluvius (Wharton 1946). 
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34. 


35. 


36. 


37. 


RECORDS OF THE S.A. MUSEUM 


Setae on palpal femur, genu and tibia all nude. DS 26-28 in number, 
to 554 long, and arranged 2.6(8).6.6.4.2. Scutum irregularly punc- 
tate. 


AW 102-7--6-9, PW 123-0+6-0, SB 47-6+4-9, ASB 29:0, PSB 

37:-1+5:3, SD 65-945: 3, A-P '33-9+4- 4, AM 38-3+6- 2, AL 

47-75" -9, PL 53-12-5:9, Sens, 64-0. Trombicula Wadone Sp. n, 
Seta on palpal femur branched or ciliated is ga ucc WU 


Dorsal setae 26, uniformly arranged 2.6.6.6.4,2, to 39, long. TS of 
palpal femur 4—5-branched ; of genu 1-2-branched; of tibia dorsal and 
lateral nude, ventral 3-4-branched. 


AW 87:821-7, PW 97-7+12-5, SB 39:7+6:7, ASB 39:0+5:9, 
PSB 29:2--4.3, SD 68-2+8-4, A-P 31:62-4: L AM 40:33-5, 
AL 45:-2+6:2, PL 52:1--5- 2, Sens, 12-29-93, 
Trombicula (T.) sumboni Wom. 1939. 


Dorsal setae 28, arranged 2.6.6,2 then two lateral clusters of 6 + 6. 
Seta of palpal femur 4-5-branched; of genu 1-2-branched; of tibia 
dorsal and lateral nude, ventral 3-4-br anched. 
AW 83:3+6:'5, PW 92-4--10-4, SB 40-0, ASB 27-0, PSB 34:94 
3-3, SD 62-0--4:0, A-P 33:5+3-4, AM 31:5+6:4, AL 40:1> 
4s 4, PL 46-137-4, Sens. 64-33-2-2. 
Trombicula (N.) sarcina (Wom. 1944). 


With 3 humeral setae on each side, Dorsal setae ca. 6.10.2.8,2.10.8.- 
4.2, to 42p long. Telofemur of leg I with 2 very long outstanding 
ciliated setae, of legs II and III with 1 such. 


AW 70:0, 75-6, PW 89-6, 95-2, SB 30:8, 33-6, ASB 28-0, 28-0, 
PSB 28-0, 28:0, SD 56-0, 56-0, A-P 25-2 , 25-2, AM 42:0, 42-0, 
AL 42-0, 42-0, PL 56:0, '56-0, "Sens. 70-0, 70- -0, 
Trombicula konzalwanensis sp. n. 
With only 1 humeral seta on each side .. E YA o ze EST 


Dorsal setae 44 in number, arranged 2.6.6.10.8.6.4.2, the posterior five 
rows elustered together. Palpal femur with seta with 6 or more short 
branches; genu with nude seta; tibia with dorsal and lateral nude, 
ventral with 3-4 branches, 
AW 83-4--6-9, PW 89-9+4-9, SB 36-0+4-2, ASB 27-0+4-2, 
PSB 34:2+3-3, SD 61-2+6-0, A-P 31-6+2-7, AM 35-7=3-5, 
AL 40-0, PL 54. :0+3-3, Sens. 72-0, 
Trombicula (? T.) macropus Wom. 1936. 
Dorsal sétae 68 in number, arranged 2.14.12.4.6.8.10.8.4, somewhat 
clustered posteriorly. Seta on palpal femur with many short branches 
or ciliations; on genu nude; on tibia dorsal and lateral nude, ventral 
3—- branched. 
AW 100-8-c6-5, PW 111-2+6:5, SB 55-4+5-6, ASB 29-2+3:3, 
PSB 34-4+4-0, SD 68-6--7-2, A-P 31:643-4, AM 59-8+3-3, 
AL 68-8+8-3, PL 72:0--6:3, Sens. 70-7+8-9. 
Trombicula (* T.) rioi Gunther 1939. 


38. 


40, 


41. 
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AL scutal setae short and peg-like (genus Fonsecia Radford 1942). 
All setae ón palpal femur, genu and tibia (except ventral) nude. 
DS 30 in number, stiff, with indistinct barbs, to 60» long and arranged 
2.6.6.6.4.4.2. 


AW 90-0, PW 108-0, SB 32-0, ASB 21-0, PSB 30-0, SD 51-0, 
A-P 32-0, AM 60-0, AL 14-0, PL 36-0, Sens. 70-0. 
Trombicula coluberina (Radford 1946). 
(= Fonsecia coluberina Radford 1946). 


AL seutal setae normal .. E m T I d. .. 39 
. Scutum smaller, with AW less than 60% . ES : n . 40 
Seutum larger, AW often very much more ons Gu . - 2 a 42 


Sensillae with only a single branch, half its entire length. Seta on 
palpal femur with 2-4 short branches; genu with 1 branch; tibia 
with all 3 nude. DS 38, arranged 2.8.8.6.6.4.4, to 254 long. 


AW 39:8+12-2 2, PW 48:2+12-7, SB 18-6--6-6, ASB ?, PSB 

19-6+5°4, SD ?, A-P 24:7+4-9, "AM 27:4+2-7, "AL 23: 2+4- 9, 

PL 30: Dam. 1, Sens. 39-62-81, (af ter Philip and Traub 1950). 
Trombicula batui Philip and Traub 1950. 


Sensillae otherwise + A A " C. e a 41 


Sensillae with only 2-3 short branches or eiliations on distal half. 
DS 24 in number, arranged 2.6.6.4.4.2, to 25p ime Setae on palpal 
femur and genu nude; on tibia, dorsal with 1 or 2 short indistinct 
barbs, lateral and ventral nude. 

AW 33-0, PW 47-0, SB 12:5, ASB 16-8, PSB 17:0, SD 33:8, 

A-P 17-0, AM 21-0, AL 20:0, PL 30-0, Sens. 30-0. 

Trombicula (N.) munda (Gater 1932). 

Sensillae with numerous branches or eiliations distally, DS 26 in 
number, arranged 2.6.4.4.4.4.2, to 35:0p long. Seta on palpal femur 
pana a few short branches; on genu nude; on tibia dorsal with 1 or 

2 short branches, lateral and ventral nude. 


AW 38-0, PW 51-0, SB 13:0, ASB 18-0, PSB 22-0, SD 40-0, 
A-P 20-0, AM 23-0, AL 25:0, PL 30-0, Sens. 38-0, 
Trombicula (N.) spicea (Gater 1932). 


Sensillae slightly thickening apically, with numerous ciliations. Dor- 
sal setae 36 in number to 46x long and arranged ca. 2.8.6,8,4,2, 
Only ventral seta on tibia of palpi branched. l 
AW 53:6-60.3, PW 80:4, SB 30:15, ASB 23:45, PSB 10-05- 
13-4, SD 33-5-36-85, A-P 20-1, AM 43-55, AL 33-5-36-85, PL 
60-3-63-65, Sens. 53:6. Trombieula ( N.) consueta sp. n. 


. Palpi with femur and genu cylindrical, tibia very small, with the 


elaws represented by two short stumpy prongs which are shorter than 
tarsus. Dorsal setae 20 in number, arranged 2.6.6.4.2, from 504 to 
404 long. Seutum shield-like. 
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43. 


44. 


49. 


46. 


47. 


RECORDS OF THE S.A. MUSEUM 
AW 63-0+4-7, PW 73:25+4-45, SB 36-7+2-5, ASB 22-4, PSB 
38:3+5:0, SD 60-7550, A~P 29. 15£4:05, AM 45-62-6- -5, AL 
31-8547: 45, PL 49-5+6: .5, Sens. 53-16:7. 
Trombicula parmifera sp. n. 
Palpi and palpal claw normal .. e m x Ya .. 43 
Seutum conspicuously striate-punctate, and large .. "s . 38 
Seutum smaller and not striate-punetate dá e ee .. 44 
Setae on palpal femur and genu nude. All setae on palpal tibia nude. 


DS 22, arranged 2.6.6.4.2.2, to 36%, fine with only indistinct ciliations. 
Setae on palpal femur and genu branched  .. : 45 


All setae on palpal tibia nude. DS 22, arranged 2.6.6422, s 36», 
fine with only indistinct eiliations, 


AW 78:85+7:8, PW 85:42:9-0, SB 44:1+5-2, ASB 21-0, PSB 
37:8+5:3, SD 58:8—+5: 3, AP 29-4+3-6, AM 24-1+6- 4, 
22-0--5-5, PL 22-55+7- 8, Sens. 50-0. Trombicula lundbladi Bp. n. 


Seutum reetangular, much wider than long, with AW mot much 
shorter than PW, shallow behind PL, and with anterior and posterior 
margins almost rectilinear, Sensillae rather thick with ciliations on 
distal two-thirds, bases nearer to one another than to lateral margin 
and in front of line of PL, Setae on palpal femur and genu branched, 
on tibia all three nnde. Dorsal setae 28 in number, to 55% long, and 
arranged 2.8.6,6.4.2. 


AW 66-0, PW 69-0, SB 23-0, ASB 26-0, PSB 13-0, SD 39-0, 

A-P 29-0, AM 26-0, AL 33-0-36-0 (34-5), PL 43-0-46-0 (44-5), 

Sens. 36:0 (after Dumbleton). Trombicula nissam Dumbleton 1947. 
Seutum not as above vs E WA YA TS m .. 46 


Seutum much wider than long, but with AW much shorter than 
PW, and the lateral margins diverging widely posteriorly; anterior 
and posterior margins almost rectilinear. Dorsal setae ca. 38 in num- 
ber, to 304 long and arranged 2.8.6.6.6.6.4. 

AW 56-0, PW 86-8, SB 44:6, ASB 28:0, PSB 12-0, SD 40-0, 

A-P 50:4, AM 25-2, AL 22-4, PL 50-4, Sens. —. 

Trombiculà jubbulporensis Sp. n. 

Seutum not much wider than long, with AW only a little less than 


Seutum with posterior margin deep and rounded behind line of PL; 
anterior margin eonvex with AM slightly in front of AL; sensillaé 
bases nearer to lateral margins than to each other and in front 
slightly of line of PL.  Setae on palpal femur and genu, and the 
ventral on tibia branched. Dorsal setae 26 in number, to 5604 long, 
and arranged 2.6.6.6.4.2. 


AW 72:0, PW 78:0, SB 31:0, ASB 27:0, PSB 28-0, SD 
55-0, A-P 98-0, AM 58-0, AL 43-0, PL 74-0-78-0, Sens. 97-0 
(after Sugimoto). Trombicula isshikii Sugimoto 1938. 
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Scutum with the posterior margin angular, giving a pentagonal form ; 
depth of posterior margin less than distance between SB and line of 
PL. AL setae placed rather well back from the rounded antero-lateral 
shoulders and behind AM. All setae on palpal femur, genu and tibia 
branched. Dorsal setae 44 in number, to 384 long, and arranged 
2.4.6.6,4.6.6.4.4.2. Coxae III 1-setose.. 


AW 61:6, PW 73-0, SB 22:4, ASB 28-0, PSB 28:0, SD 56:0, 
A-P 30-0, AM 36-4, ÀL 30-8, PL 47-6, Sens. 64-4, 
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Trombicula khurdangensis sp. n. 


48. Scutum fairly large with AW 97:0-122-0, and PW 112:0-132-0. 


AW 98:2+5-6, PW 113-5+6-5, SB 51:05+3-65, ASB 28-0+ 
3-4, PSB 26: 6+4- 2, SD 54- 62-5 8, A-P 30:4--4-7, AM 39-94 
5- 2, AL 39-2+3°4, PL 47-6+3- "4, Sens, 5746-7, 


Trombicula (N.) söincoides (Wom. 1944). 


f. typica. 
AW 105-42-8-8, PW 116-7--13-0, SB 55°1+5-7, ASB 30:8— 
4-5, PSB 38:0, SD 58:8+4:5, A-P 32-8+4:1, AM 46:95-74:15, 
AL 44:0+4-8, PL 51-3--4- -9, Sens. 64: :42- 70 0, 


Trombicula (N.) scincoides (Wom. 1944) 


f. ex Hollandia. 
Scutum larger or smaller than above 


49. Scutum larger than above. 
AW 110:8+8-2, PW 124-4+0:56, SB 62-4--6:3, ASB 34:8— 
4:5, PSB 33-6, 'SD 68-42 r5 A-P 36-8-:3-2, AM 45-641, 
AL 47:6+4: :8, PL 55-6+3- 2, Sens. 63-6--4-1. 


49 


Trombicula ($ N.) kohlst (Wom, 1944). 


Seutum smaller than above. 
AW 77-9+3-4, PW 89-1+8-2, SB 40:12-6:85, ASB 27-12-4-3, 
PSB 25:7+3:4, SD 52-7+3-4, A-P 26-1+4-3, AM 29:434:6, 
AL 30:8, PL 41:52-3-:4, Sens. 56-0. (For other populations see 


text.) Trombicula (? N.) tovell sp. n. 


50. A long nude seta on tarsi III .. 
No long nude seta on tarsi HH . 


51. Seutum small; shield-shaped ; with anterior margin deeply concave, 
and posterior margin forming a shallow angle. Sensillae eiliated their 
whole length and SB in front of PL. AL well back from shoulders 
and behind AM. All setae on palpal femur, genu and tibia nude, 
Coxae III bisetose. DS thick and strongly ciliated, to 48p long and 
arranged 2.6.6(4).4(6).4.2.2. 

AW 45-3--6:6, PW 46:62-5-1, SB 18-7+2-3, ASB 28-8, PSB 
22:4, SD 51-2, A-P 25-6, AM 33-4, AL 22-4, PL 41:6, Sens. 


51 
53 


54-7 +7 1 Trombicula buxtoni sp. n, 


Scutum larger, not shield-shaped, more or less reetangular, or with 
deeply eurved posterior margin yA 26. e 25 
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33. 


54, 


55. 


56. 


RECORDS OF THE S.A. MusEUM 


Posterior scutal margin a deep eurve behind line of PL with PL 
nearer to AL than to posterior margin, and SB behind line o£ PL, All 
setae on palpal femur, genu and tibia fine and nude. DS 22 in num- 
ber, to 50a long, and arranged 2.8.6.4.2. 
AW 81-0-82-0 (81-5), PW 90-0-91-0 (90-5), SB 36-0-40-0 
(38-0), ASB 26-0-30-0 (28-0), PSB 20-0, SD 46-0—50-0 (48-0), 
A-P 16-0, AM ?, AL 23:0-26-0 (24-5), PL 49-0, Sens. 69-0 
(after Dumbleton). Trombieula naultini Dumbleton 1947. 
Posterior seutal margin not so rounded except laterally, medially 
rather flattened. PL nearer to posterior than to auterior margins and 
SB in front of PL. AU setae on palpal femur, genu and tibia (except 
ventral) nude, DS 32 in number, to 404 and arranged ca. 2.6.6.6.6.4.2. 
AW 65-2-72-0 (67:5), PW 68-5-81-5 (73-9), SB 26-0-32-6 
(28-2), ASB 23-4, PSB 23:4, SD 46:8, A-P 26-0-32-6, AM 
39-1-45-6 (42-2), AL 39-1-45-6 (41-3), PL 42:5-65:2 (49-9), 


Sens. 65:0-81:5 (72-8). Trombicula cervulicola Ewing 1931. 
With more than 50 dorsal setae 5 5. p a$ .. 54 
With fewer than 50 dorsal setae .. x ^ i £8 .. 56 


Dorsal setae 68-70 in number .. E A ya us 
Dorsal setae 58 in number, to 50y long and arranged 2.8.8.12.12.6.4.4.2, 
Seutum rectangular between PL, and with SB very much nearer to 


‚line of PL than to line of AL. Seta on palpal femur branched. 


(Galea] setae stated by Walch to be 1-branched). | 
AW 69-0 (72-0), PW 75:9 (80-0), SB 24-0 (22-0), ASB 27-0 
(28:2), PSB 10-0 (11-0), SD 37-0 (39-2), A-P 30-0 (37-0), 
AM 42:0 (37-0), AL 45-0 (51:0), PL 62-0 (51-0), Sens. 50-0 
(45-0). (The values in parentheses after Walch.) 
Trombicula densipiliata Walch 1923. 


Sensillae eiliated distally, with bases fairly close together. Anterior 
and posterior seutal margins strongly sinuate. Dorsal setae ca. 70 
in number, to 30p long, arranged approximately 2,10,10.10.10.10.8.6.4. 

AW 64-4, PW 87-0, SB 19-6, ASB 33-6, PSB 14-0, SD 47:6, 

A—P 39:2, AM 20-0+, AL 40-0, PL 50-4, Sens. 56-0. 

Trombicula taphozous sp. n- 

Sensillae only eiliated basally, wide apart and iu front of line of PL. 
Setae on palpal femur and genu strongly branched, on tibia all 
3 nude. Anterior and posterior seutal margins at most lightly sinuate, 
Dorsal setae 68 in number, to 45, long and arranged 2.10.10.16.12.10.8. 

PW 85-0, SD 47-0, Sens, 58-0, PW/SD = 2-3 (after Kaw. and 

Yam. 1921). Trombicula corvi Kawamura and Yamaguehi 1921. 


Scutum with posterior margin almost rectilinear between PL .. s OA 
Posterior margin of seutum not reetilinear but deep behind line of 


58. 


en 


59, 


60, 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 43 


. Seutum trapezoidal with AW much less than PW. Sensillae bases 


nearer to line of PL; at about three-quarters of sental depth. Setae 
of palpal femur, genu and tibia all nude. DS ca. 42 in number, ta 
45% long and arranged 2.8(9).8(10).8 plus about 90. 
AW 48-0-52-0 (50-0), PW 65-0-69-0 (66-3), SB 22-0-23-0 
(22-7), ASB ca. 33-0, PSB 11:0-12-0 (11:7), SD ea. 44-0, A-P 
35:0-36:0 (35:2), AM 44-0-46-0 (45-0), AL 42-0, PL 57:0-64-0 
(60-3), Sens. 65-0-68-0 (66-5). (After Philip and Traub 1950). 
Trombicula insolli Philip and Traub 1950. 
Seutum almost rectangular, with AW only slightly less than PW. 
Sensillae bases about midway between lines of AL and PL. Setae on 
palpal femur and genu long branched; on tibia, dorsal nude, lateral 
and ventral branched. DS to 60, long, tapering and finely ciliated, 
38-40 in number, and arranged 2.8.6.6.6.6.4.2. 
AW 62-02:5:2, PW 78:3:-10-5, SB 24-0, ASB 24-0, PSB 24-0, 
SD 48-0, A-P 38-3+6-2, AM 57-0, AL 35-0—5-2, PL 62:02 
9:2, Sens. ? Trombicula leveri sp. n. 
Seutum about as in ¿nsolli, with sensillae bases at about two-thirds 
distance from AL to PL. All setae of palpal femur, genu and tibia 
branched. DS 32 in number, to 36. long and arranged ea 2.6.6.6.6.42. 
AW 47:912-8, PW 61-9+8-9, SB 19:6, ASB 30-2-+3-5, PSB 
14:0, SD 44-2--3:5, A-P 38-148-1, AM 41-1+4-3, AL 42-35= 
2-9, PL 47-6, Sens. 68:6. Trombicula ( N.) harrisoni sp. n. 


. Seutum as long as wide between AL, with SB in front of line of 


PL. AL the shortest, PL the longest. AN setae on palpal femur, 
genu and tibia (except * ventral) nude. DS 38 in number, to 56, 
long and arranged 2,8.8.8.6.4,2, 
AW 58-7, PW 81-5, SB 26-1, ASB 34-5, PSB 27-6, SD 62-1, A-P 
41:4, AM 55:2, AL 34-5, PL 76-0, Sens. —. 
Trombicula piercei Ewing 1931. 


Seutum distinetly wider than long 59 
Seutum pentagonal £ mn é T " i oer tee 
Scutum not pentagonal .. m . 6l 


Scutum small ; its posterior angle more acute and with short internally 
radiating lines. Seta on palpal femnr with 2-3 short branches; on 
geni nude; on tibia only the ventral branched. Dorsal setae 22 in 


AW 47-6+3°8, PW 63:1+9:5, SB 17:4—3-8, ASB 20-1+5-1, 

PSB 22:4, SD 42-5+5-1, A-P 17:3+3-4, AM 31-1+5-0, AL 

25:75+6-6, PL 32-3+4-4 Sens. 50-4. 

Trombicula (T.) frittsi Wharton 1945, 

Seutum larger, its posterior angle more obtuse, without internally 
radiating lines. Setae on palpal femur, genu and tibia as above. 
Dorsal setae 44 in number, to 474 long, and arranged ca. 
2.13.9.8.5.5.2, 

AW 81:9:-4-2, PW 98-7--4-2, SB 34-6+4-0, ASB 29.4--4-8, 

PSB 33-6, SD 63:04:83, A-P 30-8, AM 42-0+6-9, AL 42-7+ 

4-2, PL 54:6, Sens. 84-0. Trombicula kashmirensis gp. n. 
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61. Seutum small, posterior margin moderately deep behind line of PL 6la 
Seutum larger, posterior margin not so deep behind line of PL and 
more or less flattened medially .. a m A 62 


6la. Posterior margin deep behind PL, broadly rounded medially and 
lightly concave laterally. Seta on palpal femur 4-5 branched; on 
genu 1-branched; on tibia all three nude. Dorsal setae stiff and short, 
to 20p long, 32 in number, arranged 2.6.6.4.6.4.2.2. 
AW 50-4, PW 67-2, SB 19-6, ASB 25-2, PSB 19-6, SD 44-8, 
A-P 22-4, AM 19-6, AL 16-8, PL 25-2, Sens, 57-6. 
Trombicula incurva sp. n. 
Posterior margin not so deep, medially lightly concave. Seta on pal- 
pal femur strongly branched, on genu nude, only ventral seta on 
palpal tibia branched. Dorsal seta 30 in number to 40, long, tapering 
and ciliated, and arranged 2.8.6.6.4.2.2, 
AW 50:9+13-35, PW 58-95+13-5, SB 19-8+2-1, ASB 20-1, 
PSB 10-05, SD 30-15, A-P 20-1, AM 26-8, AL 26-8, PL 30:15, 
Sens, —. Trombicula vietzt sp.n. 


62, Dorsal setae 28 in number, arranged 2.8,6,6.4.2, to 504 long. Palpal 
femur and genu with long curved and strongly branched setae; tibia 
with all 3 setae nude. Body ovate. i; 

AW 74:8+5:9, PW 85-0+5-5, SB 25:5+5-0, ASB 29:0+4-:2, 

PSB 17-6+2:6, SD 46-5+5-1, A-P 29-7+1-0, AM 31-9+4-3, 

AL 39:62:5-9, PL 53-8--9-3, Sens. 45-2557. 

Trombicula (L.) myzantha sp. n. 

Dorsal setae 34 in number, arranged 2.12.8.6.4.2, to 504 long. Setae 
on palpal femur and genu branched; on tibia all 3 nude. Body cor- 
date, widest across shoulders. 

AW 72:6+4-0, PW 78-0+6-3, SB 24-0, ASB 32:4+4-0, PSB 

15-0, SD 46-8-c4-9, A-P 30:62-4-0, AM 42-0, AL 47:4+4-0, PL 


52:8-+4-9, Sens. 50-0. Trombicula (3 L.) robusta (Gunther 1941). 

63. PL seutal and all dorsal setae broadly foliate or phyllode-like pea 49 
All seutal and dorsal setae normal i. Ay ha es .. 64 

64. Palpal claw bifurcate A LT .4 A A E .. 65 
Palpal claw trifurcate ie : YA =i YA .. 68 


65. Seutum roughly pentagona], with the depth of posterior margin much 
greater than distance between SB and line of PL. AL setae set well 
back from the rounded antero-lateral shoulders and behind AM. All 
setae on palpal femur, genu and tibia nude. Coxae III bi-setose. Dor- 
sal setae stiff and spine-like, curved, ca. 50 in number, to 40x long and 
arranged 2.6.6.6.6.6.6.6.4.2. 
AW 53-2, PW 56-0, SB 22-0, ASB 30-8, PSB 33-6, SD 64-4, A-P 
28-0, AM 40-0, AL 25:2, PL 50-4, Sens. 56-0. Ç 
Trombicula rajoriensis sp.n. 
Seutum not pentagonal .. x K sE x a .. 66 
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66. Seutum about as long as wide between AL. Dorsal setae thickened 


67. 


68. 


69. 


70. 


basally then tapering, finely ciliated, 26 in number to 87p long and 
arranged 2.8.6.6.4. Setae on palpal femur and genu nude, on tibia 
only ventral branched, 


AW 72:8-78°4 (aver. 74:7), PW 92-4-98:0 (94-3), SB 36-4-42-0 
(38-7), ASB 44-8-47:6 (45-7), PSB 19-6-22:4 (21:5), SD 67-2, 
A-P 44:8-47-6 (45-7), AM 72:8-75:6 (74-2), AL 50-4-56-0 
(54-1), PL 89-6, Sens. — 
Trombicula sylvestris Audy and Traub 1950, 
Dorsal scutum much shorter than wide between AL, almost rectilinear, 
but with posterior margin shallow .. a's M à d - SH 


Setae on palpal femur and genu branched, on tibia = dorsal cili- 
ated. Posterior shallow and evenly curved behind PL. Dorsal setae 
26 in number, to 534 long, and arranged 2.8.6.6.4. 
AW 58-8, PW 72-8, SB 32-0, ASB 28-0, PSB 12-0, SD 40:0, A-P 
22-4, AM 53-2, AL 56:0, PL 64-0, Sens. 60-0. 
Trombieula muridia sp. n. 
Setae on palpal femur and genu nude, on tibia only dorsal ciliated, 
Posterior margin sinuous but almost reetilinear between PL. DS 28 
in number to 664 long, and arranged 2.8.6,6.4.2. 
AW 64:5+6°7, PW 71:326:7, SB 30-1+3'5, ASB 25-0, PSB 
11:0, SD 36-0, A-P 99-8--4-0, AM 51:5+6-9, AL 52-9--9-1, 
PL 58-25--11-5 , Sens. 68: 55--8-8. 
Trombicula bodensis (Gunther 1940). 


Dorsal setae 40 or more in number s x ya i - “69 
Dorsal setae 28 to 34 in number .. t * A : 70 


Dorsal setae 40 in number, to 454 long and dades e 
Setae on palpal femur and genu br anched; on tibia, dorsal and lateral 
nude, ventral branched. 

AW 70-525:1, PW 83-5+9-0, SB 25-522:5, ASB 28- 5, 

PSB 13-6+2- 7, SD 41:9--5-:4, A-P 24-4+5- A, AM 33- 4, 

AL 38-72-10-5, PL 51-254, Sens. 63-0. 

Trombicula gliricolens (Hirst 1915). 

Dorsal seta 54 in number, stiff and needle-like, arranged 
2.10.8,10.12.6.4.2. Seta on palpal femur 2-3 long branches; on genu. 


1-2 long branches; on tibia, dorsal and lateral nude, ventral 
branched. 


3+2: 
2+9- 


-5+10°9, SB 22-643, ASB 24-9+5-9, 
6:2, A-P 23-6+4-1, AM 35:75:45: 6, 
4-9, Sens. 55-3--11:6. 
Trombicula philipi sp. n. 


Dorsal setae of palpal tibia ciliated or branched, lateral and ventral 
nude; setae on femur and genu ciliated or branched. Sensillae 
slightly behind line of PL, with short ciliations or barbs basally, 
lónger distally, DS 28 in number, to 64y, arranged 2.8.6.6.4.2. 


= = 
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72. 


73. 


74, 
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AW 70:4, PW 78-9--9:5, SB 33-541, ASB 31-4+4-3, PSB 
14-7+2-1, SD 46-1+52, A-P 27-22-4-8, AM 59:5--8:5, AL 46-7 
+5-2, PL 71:02-4:3, Sens. 70-4. 
Trombicula (L.) burmensis (Ewing 1945). 
All 3 setae of palpal tibia, as well as the setae on femur and genu 
ciliated or branched. Scutum rugose, with SB in front of line of 
PL and posterior margin ag even shallow curve. DS 28 in number, 
to 30p long, thick with short setulations and arranged 2.8.6.6.4.2. 
AW 56-7+6-9, PW 78-0, SB 18-0, ASB 21:0, PSB 18-0, SD 39-0, 


A-P 30-0, AM 30-0, AL 25: 025: 2, PL 36: -0, Sens, 50-0. 
Trombicula soutkeotti gp. n. 


Only the ventral of the palpai tibial setae branched .. A. I, 71 


Scutum short, with PW much greater than AW, so that the angle at 
AL is very obtuse; posterior margin evenly crescentic; sensillae bases 
in line with PL; surface strongly rugose. Setae on palpal femur and 
genu ciliated. DS 28 in number, to 40. long, and arranged 2.8.6.6.4.2. 
AW 58-8+5-3, PW 88-8:-4-9, SB 20-2+6-1, ASB 21-0, PSB 
16:75+8-7, SD 38- 25+8:6, A-P, 23-56-2 , AM 30: -75+4"5, AL 
27:0, PL 44-0467, Sens. 50-0. 
Trombicula quadriense Wom. and Heasp, 1943, 
== chiraptera Wom. and Heasp. 1943. ` 


Seutum more rectangular with posterior margin sinuous m uL S. 


Seutum smaller, with strong sparse punctations, and sensillae behind 
line of PL. Seta of palpal genu nude, DS 34 in number, short to 28,, 
arranged 2,8.6.6.6.4.2, 

AW 43-2, PW 53:2, SB 16:0, ASB 21:8, PSB 7: -0, SD 28-8, A-P 

16-0, AM 30-0, AL 28:8, PL 85-6, Sens. —. 

Trombicula pelta sp. n. 

Seutum larger, surface only lightly punctate. Sensillae bases in line 
with PL. Seta of palpal genu ciliated or branehed. Dorsal setae 30 
in number, to 504 long and arranged 2.8,6.6.4.2.2. 

AW 67:2, PW 81-2, SB 28:0, ASB 25-2, PSB 11-2, SD 36-4, 


A-P 25: 2, AM 50-4, AL 44:8, PL 50-4, Sens. 56:0. 
Tr ombicula (N.) jayewickremei sp. n. 


PL and dorsal setae aciculate-foliate with longitudinal rows of setules 74 


PL and dorsal setae broadly n ms with fine aaa or pum 
large-reticulations .. 75 


Dorsal setae 32 in number, to 84-0» X 28-0n, arranged 2.8.6.6.4,4.2, the 
posterior rows shorter. Ventrally without any foliate setae; the setae 
behind coxae IJI short, to 304 and arranged 0.6,4.2.2.2. 
AW 84-0, PW 106-4-112-0, SB 50-4, ASB 33-6, PSB 22-4, SD 
96-0, A-P 16-8, AM 75:0, AL 36- 4, PL 84- 0 x 28-0, Sens, — 
Trombicula cuneata (Traub and Evans, 1951). 
Trombiculindus cuneatus Traub and Evans, 1951, 
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Dorsal setae 40 in number, arranged 2.6.6.8.8.6.4, not much shorter pos- 
teriorly, and the first 6 between the humerals much more slender than 
the rest. Ventrally behind coxae III with ca. 32 long, slender, and 
fine aciculate-foliaté setae as on the dorsum. 
AW 95-2, 98-0, PW 117-6, SB 47-6, ASB 39-2, PSB 28-0, SD 
67-2, A-P 28-0, AM 75-6, 72-8, AL 47-6, 53-2, PL 112-0 x 42-0, 
106°8 x 42-0, Sens. —. Trombicula squamifera sp. n. 


75. PL and dorsal setae very broad and overlapping and entirely cover- 
ing dorsum, finely punctate, 28 in number, arranged 2.8.6.6.4.2. 
Ventrally behind coxae III with ca. 20 long, ciliated setae followed 
by ca. 16 setae similar to those on the dorsum. 

AW 88-0, PW 100-0, SB 40-0, ASB 36-0, PSB 11-0, SD 47-0, 
A-P 31-0, AM 73-0, AL 67:0, PL 75:0, Sens, 80:0 X 54-0. 
Trombicula squamosa (Radford 1947). 
(== Trombiculindus squamosus Radford 1947). 
PL and dorsal setae smaller, not overlapping, with large reticulations, 
30 in number, arranged 2.8.6.6.4.2.2. Ventrally behind coxae III 
with 8.4.2.2. short fine ciliated setae only. 
AW 170-9, PW 86-8, SB 44-8, ASB 30-8, PSB 16-8, SD 47-6, 
A-P 14-0, AM 39-2, AL 36-4, PL 78-4 X 39-2, Sens, —. 
Trombicula foliacea (Traub and Evans, 1951). 
(—Trombiculindus foliaceus Traub and Evans 1951) 


Bubgenus LEPTOTROMBIDIUM Nagayo et al 1917. 


Leptotrombidium Nagayo et al., 1917, J. Exper. Med., 25, (2), 2-3. Type 
Trombicula akamuski Brumpt. 


The above name was used generically by Nagayo and his co-authors for 
Trombicula akamushi when, on rearing the nymphs and adults they found 
that these differed from the adults of other species of Trombidiids then known 
to them. In a later paper, and subsequently, they dropped the name Lepto- 
trombidium on realizing that the adults and nymphs conformed to Berlese’s 
genus Trombicula Berl. 1904. They did not however, point out that the 
Japanese species differed from the type of Trombicula (minor Berl. 1904) in 
lacking eyes. 

In the adult section of the present work, however, it is shown that aka- 
mushi, deliensis and other allied species de not only differ from the genotype of 
Trombicula s. str. in lacking eyes, but that they are also characterized by pos- 
sessing distinct precoxal plates om leg I which meet in. the median line to form 
a longitudinally divided sternum (as was well figured originally by Walch for 
deliensis). 

In 1946, Wharton stressed the fact that, the two species, proyen to be vectors 
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of tsutsugamushi disease, akamushi and deliensis, together with other closely 
allied species, form a small group which he termed the “akamushi” group, On 
the basis of the larvae, he further showed that this group might not be con- 
fined to the Asiatic-Pacific Region as he was unable to distinguish an American 
species T. myotis Ewing, except on the ornamentation of the surface of the 
dorsal scutum. 

Of the species here placed in Leptotrombidium on larval characters only, 
akamushi Brumpt, pallida Nagayo eb al., deliensis Walch, burmensis Ewing 
and myzantha sp. n. are also known from the adult or nymphal stages. In 1921, 
Nagayo and colleagues claimed to have reared nymphs of three other Japanese 
species, palpalis, intermedia and scufellaris, but were unable to separate them 
from pallida or akamushi. No further studies of these species, however, appear 
ta have been made. 

On larval characters the sub-genus may be diagnosed as follows: Palpal 
elaw bi- or trifurcate. Setae on palpal femur and genu nude; on tibia the dorsal 
ciliated, the lateral and ventral (except in palpalis, etc.) nude. Galeal setae 
strongly ciliated (nude in myzoniha). No long nude, outstanding setae on 
tarsi or metatarsi of leg III. Dorsal scutum trapezoidal, Seutal and dorsal 
setae long, tapering, ciliated or with fairly strong denticles, 


'TROMBICULA (? LEPTOTROMBIDIUM) PALPALIS (Nagayo et al, 1919). 


Trombicula palpalis Nagayo et al. 1919, Verhd. d. jap, pathol. Gesellscht., 
Tokyo. 10, 107; idem 1920, 10, 471; idem Amer, J. Hyg, 1, (5-6), 1921; 
Womersley and Heaslip, 1943, Trans. Roy. Soc. 8. Aust., 67, (1), 99. 

Plate 3, fig. A-F. 


A considerable number of specimens, remounted separately, from mixed 
original preparations kindly given to Lt.-Col. O. B. Philip by Dr, T. Tamiya, 
from Yamagata Prefecture, Japan, have been studied. 

This species, which is as yet unknown outside of Japan, agrees with the 
following four species in not having the PL setae placed distinctly at tha 
postero-lateral corners of the seutum. It differs from these, and the preceding 
three species also, in that the ventral seta on the palpal tibia is branched and 
in having the seta of eoxae 111 placed on the anterior coxal margin. Other 
specific differences lie in the number and arrangement of the dorsal setae. 

Over thirty remonnted specimens, from Okiage and Orato in Yamagata 
Prefecture, Sept. to Dec, 1920, have been studied. On the original slides this 
species was indicated by the sign (,p ) or sho, translated by Mr. N, B. Tindale 
as meaning “small” and presumably referring to the more slender dorsal seta 
than in pallida, No recent material has been seen, 
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Re-description of Larvae (mainly after Nagayo). Colour in life orange 
red. Shape oval. Length (unengorged) to 264u, width to 1724. Scutum rec- 
tangular with PL at the posterior corners; the posterior margin deep behind 
SB, straight medially and strongly curved laterally; tbe anterior margin sinu- 
ous; sensillae filamentous, nude on proximal fourth, strongly ciliated on distal 
three-fourths, bases slightly bebind line of PL; PL setae the longest, Eyes 2 + 2, 
close to lateral borders of scutum. Chelicerae with only the apical tricuspid 
cap. Galeal setae strongly ciliated. Palpi stout, with trifureate tibial claw; 
all setae on femur, genu and tibia, except the dorsal and ventral on tibia, nude. 
Dorsal setae, more slender and tapering than in pallida or intermedia but still 
with rather strong setules, to lp long, ca, 44 in number, and arranged 
2.10.10.10.6.4.2. Ventral setae similar to dorsal, one on each coxa with that. 
of eoxae III placed on anterior margin, a pair of setae between coxae I and 
between eoxae III and thereafter ca. 45 setae. Legs as long as and similar 


to pallida. 
The Standard Data derived from 28 specimens are as follows: 
Standard Theoretieal Observed Coeff. of 

` Mean Deviation Range Range Variation 
AW :G5-5+0.44 2:34+0-:31 58:5-72-5 63:0-70:0 2.6 
PW 70-30-41 2.450-30 63-6-77-0 66»0-75:0 3-2 
SB 29-80-26 1:37+0:18 25.7-33-9 27:0-33.0 4-6 
ASB 24:0 No varintion recorded 
PSB 15-0 No variation recorded 
SD 39-0 No variation recorded 
A-P 18-5:-0-24 1-27 20:17 14-7-22.3 15-0-21-0 7:0 
AM 46-4270-44 2-2£+0-31 39-7-53-1 42-0-51-0 4-8 
AL 36-50-32 1:70:2-0-23 31-4-41-6 33-0-42:0 4:6 
PL 58-10:46 2-420-32 50:8-65-4 54: 0-63-0 4-2 
Sens. 67-0+1:22 2:7450:87 58:8-75-2 65-0-70-0 4:1 


TROMBICULA (? LEPTOTROMBIDIUM) KEUKENSCHRIJVERI Walch 1923. 


Trombicula keukenschrijveri Walch 1923, Tr. Vth. Bien. Cong. Far East. Assoc. 
Trop. Med., 583, Singapore (1924); Womersley and Heaslip 1943, Tr. 
Roy. Soc. S. Aust., 67, (1), 1943. 

Trombicula (Trombicula) keukenschrijveri, Sig Thor and Willmann 1947, Das 
Tierreich, Lfg., 71b, 268. 


Deli in Sumatra. 
recorded. 


Plate 3, fig. G-J. 


This species was originally described from a single specimen on man at 


Until now, no further specimens appear to have been 


Recently, however, Dr. J. R. Audy has forwarded me a slide from amongst 
the Gater material left at the I.M.R., Kuala Lumpur, and labelled by Gater as 
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keukenschrijveri, and also a number of freshly collected specimens from Kuala 
Lumpur, which agree with this species. 

A fresh deseription based on this material is.as follows: 

Larvae. Shape oval. Length (engorged) to 4954, width to 420p. Scutum 
as figured, with the posterior corners well rounded, and PL about midway 
between the anterior and posterior seutal margins; seutal setae relatively thin 
and shortly ciliated, AL the shortest, PL the longest; sensillae filamentous and 
ciliated on distal half, the bases behind line of PL, Eyes 2+ 2, posterior 
the smaller. Chelicerae simple, with only the apical trienspid cap. Palpi 
stout, tibial claw trifurcate; setae on femur and genu nude; ou tibia, dorsal 
ciliated or branched; lateral and ventral nude. Dorsal setae 2.12.10.4.10.8.4 = 
50, to 454. (Walch gives 13.4.6.8.11.8.4, but figures them as 2.12.4.10.4.10.8.4.) 
Ventrally with a pair of branched setae on maxillae, one on each coxa, a pair 
between coxae I and between coxae III and thereafter ca. 46 setae to 40p long. 
Legs 7-segmented, I 234, long, II 208p, III 269p; tarsi I and II with usual dorsal 
sensory rod; no long nude seta on tarsi ILI. 

The Standard Data derived from 6 of the above specimens are: 


Standard Theoretical Obaerved Coeff. of 
Mean Deviation Range Range Variation 

AW 58-8 No variation recorded i 

PW 68-6 +0.63 1:53-+0:44 64-0-73-2 67-2-70:0 2-2 
SB 28-90-47 1140-33 25-5-32-3 28-0-30-8 4-0 
ASR 27-30-59 1.44 20:42 22:8-31:4 25-2-28-0. 5-3 
PSR 11.2 No variation recorded 

SD 38-30-59 1.44+0:42 34-0-43.6 36:4-39-2 3-8 
A-P 23-30-59 1-44+0-42 19-0-27-6 22-4-25:2 6 Ë 
AM 51-5+1-43 3-19+3-01 41-9-61-1 47-6-56-0 6-2 
AL 44-8+0:88 1-98+0-63 38-9-50-7 48*0—47-6 4-4 
PL 54-90-69 1:53+0-48 §0+3-59-5 53° 2-560 2:8 
Sens. 61-61-14 2-292-0.81 04:8—68-4 58-8-64-4 3:7 
Remarks. This species in the trifurcate palpai claw, the setation of the 


palpi, and the ciliated galeal setae belongs to the “akamushi”' group of Whar- 
ton, referred here to the subgenus or genus Leptotrombidium Nagayo. In the 
broadly rounded postero-lateral corners of the scutnm it is closely related to 
pallida Nagayo from Japan, but distinctly differs in the structure of the seutal 
and dorsal setae. 


TROMBICULA (LEPTOTROMBIDIUM) PALLIDA (Nagayo et al. 1919). 


Trombicula pallida Nagayo et al. 1919, Verhdl. d. jap. pathol. Gesellsch., 
Tokyo, 9, 107; idem, 1921, Amer. J. Hyg., 1, (5-6), 569; Womersley and 
Heaslip 1943, Trans. Roy. Soc. 8. Aust., 67, (1), 75. 
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Plate 3, fig. K-P. 


In addition to the material reported upon in 1943 (Womersley and Heas- 
lip) over 60 specimens remounted singly from slides of mixed species given to 
Lt.-Col. C. B. Philip by Dr. T. Tamiya have now been studied. The material 
was collected by Nagayo and his colleagues in 1919 and 1920 from Yamagata 
Prefecture, Japan, the localities, as translated for me by Mr. N. B. Tindale 
being Arato, Okiage, and Nukanome. 

On these slides which contained specimens of pallida, this species was indi- 
cated by the character for “dai” ( K), meaning ‘“‘big’’ or ‘‘great,’’? and pre- 
sumably referring to the big (or thick) dorsal setae. 

In addition to the above material, 13 other specimens, 5 from a vole 
Microtus montebelli from Agamo River, Niigata Prefecture, and 8 from Ape- 
demus speciosus from Yacki, Yamagata Pref, all collected by Lt.-Col. O, B. 
Philip in 1945, have been examined. No material referable to this species has 
so far been seen from anywhere outside of Japan. 

Trombicula pallida is here placed in the subgenus Leptotrombidium on 
the characters of the adult. In the larval stage it differs from its nearest allies, 
kewkenschrijvert, intermedia, etc., as given in the key, and particularly in the 
number and character of the dorsal setae. 

A re-deseription of the larvae (mainly after Nagayo), together with the 
Standard Data, derived from 31 specimens, is as follows: 

Larvae. Shape oval. Colour in life orange red. Length (unengorged) to 
2644, width to 1724. Scutum rectangular with anterior margin sinuous and 
slightly eonvex medially; posterior margin slightly concave medially; PL sitn- 
ated about midway between AL and extreme posterior margin and not at the 
postero-lateral corners, which are well rounded; sensillae filamentons, with 
minute barbs ou proximal third, and strong numerous ciliations on distal two- 
thirds; sensillae bases slightly behind line of PL. Seutal setae stout, blunt, 
with strong denticulations. Eyes 2+ 2, close to lateral margins of scutum, 
posterior the smaller, Chelicerae with only the apieal tricuspid cap. Galeal 
setae strongly ciliated. Palpi stout, somewhat angular basally; tibial claw 
trifureate; all setae on femur, genu and tibia nude, except the dorsal tibial. 
Dorsal setae stout, strongly denticulate, blunt and shorter than in palpalis, 
keukenschrijvert, ete, to 434 long, ca. 70 in mimber, and arranged ca, 
2.14(12).12(14).12.10.8.6.4.2. Ventrally the setae are similar to the dorsal, 
a pair (of longer branched ones) on maxillae, one on each coxa, a pair between 
coxae I and between coxae IIT, and thereafter approx. 50 in number, Legs: 
I 190, long, 11 1604, III 2004; tarsi I and IT with dorsal sensory rod, III witb- 
out any Jong nude seta. 
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The Standard Data for 31 specimens are: 

Standard Theoretieal Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 70:52c-0.30 1-70+0-21 65°4-75°6 66-0-75-0 2-4 
PW 76-75+0:57 3-2023-0.41 67-15-86-35 72-0-85.0 4:9 
SB 35:6--0:33 1-83+0-23 30-1441 33-0-39-0 51 
ASB 26-7£0-16 0:39-0:11 24:0-29-4 24-0-27:0 3:3 
PSB 14-8+0-10 0-59--0-07 13:0-16.6 12:0-15-0 4-0 
SD 41-50-18 1-01+0-13 38-544-5 39:0-42:0 2:4 
A-P 19-0+0-28 1-26+0-16 15-0-23-0 18-0-21-0 6:6 
AM 49:80-36 1-86+0-26 44-9-55-4 48:0—54-0 3-8 
AL 42-15+0-31 1:742-0-22 36-9-47-4 40:045:0 4-1 
PL 53:3+0:42 2-32+0-30 46-3-00-2 50-0-57.0 4-4 
Bens 71-52-0-76 2.414054 64-3-78-7 70-0-75-0 3-4 


TROMBICULA (LEPTOTROMBIDIUM) INTERMEDIA (Nagayo et al. 1920). 


Trombicula intermedia Nagayo et al. 1920. Verhdl. d, jap. pathol. Gesellscht., 
Tokyo, 10, 471; idem Amer. J. Hyg., 1, (5-6), 569, 1921; Womersley and 
Heaslip, Trans. Roy. Soc. S. Aust., 67, (1), 90 1943, z s; 


Plate 3, fig. Q. 


Re-description of Larvae (after Nagayo et al. 1920). Shape oval. Colour 
in life orange red. Length to 264p, width to 1724. Seutum rectangular, with 
posterior corners well rounded, and PL about midway between anterior and 
posterior borders. Sensillae about in line or slightly behind line of PL, proximal 
third with minute barbs, distal two-thirds strongly ciliated. Normal scutal 
setae stout, with strong denticles, but not so heavy as in pallida. Eyes 2 + 2, 
the posterior the smaller. Chelicerae with only the apical tricuspid cap. Galeal 
setae ciliated.. Palpi stout, tibial claw trifureate; setae on palpal femur, 
genu and tibia all nude, except dorsal on tibia. Dorsal.setae very thick, blunt, 
and strongly denticulate, 38-40 in number, arranged 2.10.8.8.6.4.2(0), to 57 
long. Ventral setae, one on each coxa, a pair between coxae I and between 
coxae III and thereafter ca. 34 similar to dorsal. Legs as in pallida; tarsi I and 
JI probably with the usual dorsal rod or spur, 111 without any long nude seta. 

The Standard Data (after Nagayo et al. 1920, and Womersley and Heas- 
lip 1939 )are: AW 53-0, PW 60-0, SB 22-5, ASB 23:5, PSB 23-0, SD 46-5, 
A-P 18-0, AM 53-0, AL 41:0, PL 57-0, Sens. 65-0. 

Remarks. Amongst the Japanese material which I have been able to study, 
it has not been possible to identify any specimens with certainty, as intermedia 
Nagayo et al. 

Kuwato, Berge and Philip 1950, however, record specimens from ‘‘indigen- 
ous small animal hosts’’ from North slopes of Mount Fuji, Fujino Susono 
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(Gatemba), Oct. 1948 (Major T. L. Berge), along with T, akamushi, palpalis, 
pallida, scutellaris, and a new species T. fuji, as well as a Gahrliepia sp. 

These authors give the following Standard Data for two specimens of 
intermedia, the values of which are higher than those quoted above, as inter- 
polated by Womersley and Heaslip 1943, from the published figures of Nagayo 
et al. 


AW PW SB ASB PSB SD A-P AM. AL PL Sem. 

71:5 78-5 34:0 — 12:5 — 45 50-5 415 55-0 62-0 

69-0 79-0 33.5 — 12-5 — 23:5 49.13 38:8 54:5 59-14 
These higher values are probably more indicative of the measurements to be 
expected. 


TROMBICULA. (? LEPTOTROMBIDIUM) FUJI Kuwato Berge and Philip 1950. 


Trombicula (Leptotrombidwum) fuji Kuwato, Berge and Philip 1950, J. Para- 

sitology, 36, (1), 80). 

Plate 4, fig, A-C. 

This interesting species, which on larval characters was placed by. the 
authors in the subgenus Leptotromindium, was described from larvae from. 
Apodemus speciosus speciosus Temminck and Schlegel, Microtug montebelli 
montebelli Milne-Edwards, and Urotrichus talpoides hondonis Thomas, from 
the Fujino Maneuver Area near the base of Mt. Fuji, south-west of Tokyo, 
Japan, in Oct. 1948, 

In June, 1949, further speeimens were obtained from Apodemus speciosus 
and A. geisha Thomas, in the same area. 

Larvae. Size (fully engorged) 5154 wide by 6704 long. Colour in life 
pale reddish yellow. Seutum small, roughly rectangular, sparsely punctate, 
with SB well behind line of PL, and the posterior eorners well rounded with 
PL not at the corners but much nearer to AL. Sensillae filamentous, strongly 
ciliated on distal two-thirds and minutely barbed basally. PL more than twice 
as long as AL and strongly ciliated: Eyes 2+ 2, posterior the smaller. Palpal 
tibial claw trifurcate; setae on femur and genu nude, dorsal ciliated. Dorsal 
setae 30-32 in number, from 504 long anteriorly to 304 posteriorly, barbed, and 
arranged ca, 2.8.6.6.2.6.2. with slight variation. Ventrally, all coxae 1-setose, a 
pair of branched setae on maxillae, a pair between coxae I and between 
coxae III, and thereafter ca. 24 small preanal and 18 longer postanal setac. 
Legs all 7-segmented; no long nude seta on tarsi ILI. 

The Standard Data for the type and 9 paratypes us given by the authors 
are: 
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AW PW SB A-P SD PSB PLSB AM AL PL Sens. 

Type 50.5 52 34 14 30:5 u 10:5 29:5 28-5 51 40-5 

Extremes 44-50 48-55 21-24 13-14 30-37 10-15 10-11 26-30 23-27 45-48 33-40 

Mean 49 51:38 23 13.4. 33:98 12-2 10-2 027.6 255 46.8 35-9 

Remarks. When the adults and/or nymphs of this species become known 

the assignment of the larvae to Leptotrombidium will probably be confirmed. - 

The figures given in this paper are re-drawn from the author's published 

figures, that of the scutum being at & magnification of 500 times for comparison 
with other species, 


TROMBICULA (? LEPTOTROMBIDIUM) LANCEOLATA sp. n. Lawrence in MS. 


Plate 4, fig. D-I. 


Description of Larvae. Shape oval. Length (engorged) to 425p, width to 
357z.. Scutum trapezoidal, with posterior lateral éorners well rounded, and PL 
about midway between AL and posterior margin; surface finely punctate; sen- 
sillae filamentous, finely barbed on basal half and ciliated on distal half, 
bases. fairly wide apart and well behind line of PL. Eyes 2+ 2, closely adja- 
cent to scutum and posterior the smaller, Chelicerae not serraté, with only the 
apical tricuspid eap. Galeal setae strongly branched. Palpi stout, tibial claw 
trifurcate; setae on palpal femur and genu, and ventrally and laterally ou 
tibia nude, dorsally on tibia branched, Dorsal setae thick, with strong denticles, 
28 in number, arranged 2.8.6.6.4.2, to 58. long. Ventrally, with a pair of 
ciliated or branched setae on maxillae, a slender ciliated. seta on each coxa, a 
pair between coxae I and between coxae 111, and thereafter ca. 13-14 fine 
ciliated setae, followed by 6.4.2. setae similar to but smaller than the dorsal 
setae. Legs all 7-segmented, I 260p long, 11 2274, III 2734; tarsi L and II 
with the nsual dorsal sensory rod, III without any long nude seta. 

The Standard Data derived from nine specimens are as follows: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Ranga Variation 

AW 58-5+0:98 2-95+0-69 49-7-87 +3 53-2-61.6 5-0 
PW 69-4+0-78 2-3320°55 62-4-78-4 67-2—72:8 3-4 
SB 31-1+0-:53 1:612-0-:38 26-3-35-8 28°0-33-6 5-1 
ASB 28-0 No variation recorded 

PSB 1.2 No variation recorded 

SD 39-2 No variation recorded 

A-P 20: 85-c0-49 1-47&0-35 16-4-25.3 19:6-22:4 7:0 
AM 40-80-83 2-20+0-59 34-2—47- 4 39-2-44-8 5:4 
AL 50-40-93 2-800-66 42-0-58-8 47:6-56-0 3:6 
PL 56:020.47 1-4020:.47 51-8-60-2 53-2-58-8 2:5 
Sens, 68-3+1-12 2.50+0-79 60-8-75-8 64:4—70-0 8:7 
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Loc. and Hosts, The above description is drawn up from nine specimens 
from Nesokia bengalensis and Rattus norvegicus from Insein, Paungde and 
Prome in Southern Burma, collected by T. H. Lawrence 1945. 

These specimens were amongst the material deposited in the British 
Museum (N.H.) by Lawrence and marked in his list as ''laneeo'' but no 
description appears to have been made by him. 

Remarks. In the setation of the palpi, galcal setae, the shape of the 
scutum and the structure of the dorsal setae, this species is very close to 
intermedia Nagayo et al. from Japan. It also agrees with that species in the 
Standard Data, but differs in the number of dorsal and ventral setae, and 
from Nagayo’s figures,in that the ventral setae are not all alike and similar to 
dorsal. In lanceolata only the 3 posterior rows of setae conform to the dorsal 
structure. 
TROMBICULA (LEPTOTROMBIDIUM) PARAPALPALIS SD. n. 


Plate 10, fig. A-E. 


Description of Larvae. Shape oval. Length (unengorged) 286p, width 
1824. Scutum wider than long, finely punctate; anterior margin lightly 
concave; posterior margin fairly deep behind line of PL, laterally and medially 
slightly concave; sensillae bases fairly wide apart and behind line of PL. 
Eyes 2 + 2, posterior the smaller, on ocular shields. Chelicerae with only the 
apical tricuspid cap. Galeal setae branched or ciliated. Palpi stout, tibial 
claw trifurcate; seta on palpal femur and genu nude, on tibia both dorsal and 
ventral branched or ciliated. Dorsal setae 52 in number, arranged ca 
2.13.12.12.8.4.2, to 56% long, and tapering with fairly long ciliations. Vent- 
rally with a pair of branched setae on maxillae, one on each coxae, a pair 
between coxae I and between coxae III and thereafter ca. 40 setae to 364. Legs: 
I 2854, II 2604, III 3125; tarsi I and II with dorsal sensory rod, III without 
auy long nude seta. 

The Standard Data for the type and 5 paratypes are: 


Standard Theoretical Observed Coeff. of 
Mean y Deviation Range Range Variation 

AW 76.1=0-86 2:11--0-61 69-8-92-4 73:8-78:4 2-7 
PW 86-8-+1.25 3-072c0-88 77:6-96:0 84-0-92°4 3:5 
SB 35-50-59 1:452-0-42 31-2--89-8 33.6-36-4 4'0 
ABR 30:8 No variation reeorded 

PSB 14:0 No variation recorded 

SD 44.8 No variation recorded 

A-P 25-2 No varistion recorded 

AM 63-8+0:56 1-2520:40 60:0-67-6 61:6-64.4 2-0: 
AL 48:5--0-53 1-44 20:42 44-2-52-8 47-G—50-4 3:0 
PL 63-80-56 1-25+0-40 60: 0-67 -6 61-6-64.4 2-0 
Sens 85:4 (Mean of 84-0 und 86.8), Only two determinations. 
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Loc. and Hosts. The type and 5 paratypes from a rat, from Kanzalwan, 
Kashmir, India, 1949 (S. L. Kalra), and 3 other specimens from rat from 
Gurais, Kashmir, 1949 (S.L.K.). 

Remarks. Somewhat closely related to palpalis, but much more so to maca- 
cus sp. n. Lawrence, in the palpal setation, the shape of the scutum and the 
number and arrangement of the dorsal setae. From macacus, however, it can 
he separated as in the key on the larger seute, and more partieularly on the 
different structure of the dorsal setae, These are tapering with long ciliations, 
whereas in macacus they are almost uniformly thick to the apex with strong 
setules rather than ciliations. 


TROMBICULA ($ LEPTOTROMBIDIUM) MACACUS sp. n. 


Trombicula n. sp. “F.” Lawrence in MS. In Audy 1947, ''Serub Typhus 
Investigations in S,E. Asia, Pt. III. Appendix T." AMD. 7. War Office, 
London. 


Plate 5, fig. A-F. 


Description of Larvae. Shape oval. Colour in life unknown. Length 
2604, width 1824. Scutuin trapezoidal with the anterior margin lightly sinu- 
ous, PL at the postero-lateral angles, posterior margin not very deep behind 
Jine of PL and straight medially, sensillae in line with or slightly anterior of 
line of PL, sensillae filamentous and eiliated distally. Chelicerae with only 
the apical tricuspid cap. Galea) setae feathered or ciliated. Palpi stout, tibial 
claw trifureate; setae on palpal femur and genu nude, on tibia both dorsal and 
ventral branched; lateral nude. Eyes 2+ 2, posterior the smaller, Dorsal 
setae moderately stout and blunt with strong denticles, to 404 long, and 
arranged 2.10.8:10.8.6.4,.2. Ventrally all coxae unisetose, a pair between coxae I 
and between coxae III, and thereafter ca. 50, which, except for the 2 or 3 
posterior rows, are much more slender and tapering than the dorsal setae. 
Legs: I 227» long, II 200p, III 2474; tarsi I and II with the usual dorsal sen- 
sory rod (‘‘spur’’ of Brennan and Wharton); III without any long nude seta 
on tarsi or metatarsi. 

Standard Data are: AW 64-4, PW 75-6, SB 30-8, ASB 28-9, PSB 11:2, 
SD 39-2, A-P 26-2, AM 47-6, AL 40-0, PL 50-4, Sens. 61-6. 

Loc. and Hosts. A single specimen from Macacus assamensis, Imphal, 8 
December, 1945 (T. J. Lawrence). 

Remarks. In having the ventral as well as the dorsal seta of the palpal 
tibia branched, this species is closely related to palpalis Nagayo. It differs in 
the structure of the dorsal setae as well as in their number and arrangement, 
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and also in that, except for the two or three posterior rows, the ventral setae 
are very much more slender and finer than the dorsal setae, which is not the 
case in palpalis. 


TROMBICULA ({ LEPTOTROMEIDJUM) PUTA Sp. n. 


Plate 10, fig. F-J. 


Description of Larva. Length (unengorged) 260%, width 195p. Shape 
broadly oval. Seutum more or less rectangular, wider than long, with pos- 
terior margin fairly deep behind line of PL; SB in line with or very slightly 
behind line of PL; AM well baek from anterior margin; AM and AL tapering 
and normally ciliated, PL stout with strong dentieles. Eyes 2+ 2, posterior 
the smaller. Chelicerae with only the apical tricuspid eap.  Galeal setae 
branched or ciliated. Palpi stout, tibial claw trifurcate; seta on palpal femur 
and genu nude, on tibia only the ventral branched. Dorsal setae stout, blunt, 
with strong edges furnished with strong denticles, 50 in number to 3640p 
long, and arranged 4.10.8.2.8.8.6.2.2. i.e, two humeral setae on each side. 
Ventrally with a pair of branched setae on maxillae, one on each coxa, a pair 
between coxae I and between coxae III, and thereafter 6.6.4.6.4.2; all ventral 
setae fine and tapering with eiliations, exeept the posterior 3 rows which are 
similar to the dorsal setae, to 36% long. Legs: I 2274 long, II 208%, III 2404; 
tarsi I and II with usual dorsal sensory rod, IH without any long nude seta. 

Standard Data for the unique type are: AW 75-6, PW 81-2, SB 36:4, 
ASB 28-0, PSB 15-4, SD 43-4, A-P 25-2, AM 42:0, AL 36-4, PL 42-0, 
Sens, —. 

Loc. and Host. A single specimen from a rat from Kanzalwan, Kashmir, 
India, 12 Oct, 1948 (S. L. Kalra). 

Remarks. This species probably falls into the subgenus Leptotrombidium 
and comes near to macacus sp.n. from which it differs in the two humeral 
setae on each side, in the form of the dorsal setae, and other details as in the 
key. The dorsal setae are also very similar to those found in T. fordi sp. n. 
Lawrence, and T. traubi sp. n. 


'TROMBICULA (? LEPTOTROMBIDIUM) DUX, sp. n. 


Plate 5, fig. G-L. 

Description of Larvae. Size large; length (engorged) 8904, width 780,. 
Shape almost round. Scutum large, rectangular, with surface irregularly 
shagreened; anterior margin concave, posterior margin convex but lightly con- 
eave medialy; AM missing but its base well behind AL; PL at the postero- 
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lateral corners; sensillae filamentous, ciliated on distal two-thirds, bases only 
very slightly behind line of PL. Eyes 242, indistinct and away from 
scutal margins. Chelicerae non-serrate, with only the apical tricuspid cap. 
Galeal setae strongly eiliated or branched. Palpi stout, femur angulate, tibial 
claw trifurcate; all setae on palpal femur, genu and tibia, except dorsal tibial, 
nude. Dorsal setae numerous, relatively short, from 404 anteriorly to 50% 
posteriorly, approximately 86 in number, and arranged in rows of 2.14.14. plus. 
Ventrally with a pair of ciliated maxillary setae, one on each coxa, a pair 
between cosae I and between coxae III and thereafter ca. 56; from 30, long 
anteriorly to 584 posteriorly, and more slender and tapering than the dorsal 
setae, Anal orifice not visible. Legs all 7-segmented, 1 broken short in type, 
II 3254 long, III 3854; tarsi II with usual dorsal sensory rod; III without 
‘any long nude seta on tarsi. | 

The Standard Data of the unique type are: AW 99-2, PW 121:6, SB 
51-2, ASB 41:6, PSB 16-0, SD 57-6, A-P 35-2, AM —, AL 56-0, PL 70-4, 
Sens. 96-0. 

Loc. and Host. A single speeimen from a brown rat at Ranikhet, Kumaon 
Hills, India, 20 Oet., 1946 (8. L. Kalra), 11 other speeimens from a “mouse” 
from Baltal, Kashmir, N. India, along with T. squamifera sp. n. These spei- 
mens have the following Standard Data: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 95-721-01 3-34+0-71 85:7-105-7 92-4-100-8 3.5. 
PW 107:4+1-41 4-67+0-99 93-4-121-4 100-8-112-0 4.3 
SB 44:0+0-38 1250-27 40:3-47-1 42-0—44-8 2.8 
ASB 34:1+3-2 1:082-0-23 30-9-37:3 33:6-36:'4 3-2 
PSB 19-140+32 1-080-23 15-9-22-3 16-8-19:6 5:6 
8D 53-2 No variation recorded 
A-P 30-8 No variation recorded 
AM 62-4=0-67 1-79+0-40 57:0-67-8 58-8-64:4 2-9 
AL 48:20:52 3-D1+1-73 43-0-53-4 47.0-53-2 3:6 
PL 67-50-32 2$-45-c0.58 60:2-74-8 64:4-70:0 3-6 
Sens. 81-21-61 10-4143 °23 71-5-90.9 78-4-84-0 4-0 


Remarks. In the palpal claw and setae, and the gäleal setae this species 
comes into the genus -Leptotrombidium (akamushi-dehensis group of Trombi- 
cula s.1.), but differs in size, dorsal setae ete., as in the key. 


TROMBICULA (? LEPTOTROMBIDIUM) SCUTELLARIS (Nagayo et al. 1920). 


Trombicula scutellaris Nagayo et al. 1920. Verhdl. d. jap. pathol. Gesellsch., 
Tokyo, 10, 471; idem Amer. J. Hyg., 1, (5-6), 569, 1921; Womersley and 
Heaslip, Trans. Roy. Soc, S. Aust., 67, (1), 88, 1943, Kuwato, Berge and 
Philip 1950, J. Parasitol., 36, (1), 82. 
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Plate 6, fig. A-E. 


Again no fresh material of this species has been reported until recently, 
when Kuwato, Berge and Philip 1950, recorded it from near the base of 
Mt. Fuji, near Tokyo, Japan. Amongst the slides of the original Nagayo 
material brought back by Lt.-Col. C. B. Philip, however, were a number of 
specimens from Okiage, Arato and Nukanome, all in Yamagata Prefecture, 
and dated Sept. 1919 and Sept. 1920. 

The above specimens are in full agreement with Nagayo’s description and 
were indicated on the slides by the ideograph (gp), or “shin,” translated by 
Mr, N. B. Tindale as meaning “new” or “fresh,” thus indicating a new 
species. 

Re-description of Larvae (mainly after Nagayo). Shape oval, Colour in 
life orange red. Length (unengorged) 2644, width to 1724. Seutum roughly 
rectangular, with PL at the postero-lateral corners; sensillae filamentous, basal 
third with sparse minute barbs, distal two-thirds Strongly ciliated, bases in line 
with PL. Scutal setae slender, tapering, with ciliations. Eyes 2+ 2, close to 
the postero-lateral corners of scute. Chelicerae with only the apical tricuspid 
cap. Galéal setae strongly feathered. Palpi stout, tibial claw trifureate; all 
setae on palpal femur, genu and tibia (except dorsal) nude, ‘Dorsal setae 
slender, to 51-694 long, with stout setules, to 50 in number and arranged 

2.10.10(12).10(8).8.6.4. Ventral setae behind coxae III, ca. 24 in number, 
shorter than but similar to dorsal setae. Tarsi of leg III without any long 
nude seta. 

The Standard Data derived from 23 specimens from Arato, Okiage and 
Nakanome, Yamagata Prefecture, Japan, Sept. 1919 and Sept. 1920, are as 
follows: 


Standard Theoretieal Observed Coeff. of 

‚Mean Deviation Range Range Variation 
AW ' 72-40-42 2-04+0°30 66:3-78-5 70-0-75:0 2-8 
PW 82-20-72 #°4620-51 71.8-92.6 75-0-88-0 4-2 
SB 32-20-41 1'96+0-29 26-3-38-1 30-0-36:0 6-1 
ASR :29- 12-70-38 1°82+0-27 23.6-34-6 24.0-32-0 6-2 
PSB 15.1-0-08 0-412-0-06 13-9-16-8 15:0-17-0 2-7 
8D 44-00-40 1-042-0-28 38-3-49-7 39-0-47-0 45 
A-P 28-30-40 1'94+0+29 22:5-34-1 24:0-30-0 6-8 
AM 59-8+0°36 1-55:t0-26 59-2-64-4 57:0-63-0 2:6 
AL 50-63-0-78 3-600-54 39-8-61-4. 42.0-57-0 7-1 
PD 64-3+0-52 2-4420-37 57-0-71-6 60 *0-69-0 3-8 
Sens. 77-76+0-67 1-91+0-48 72-0-83:5 75-0-80-0 2-3 
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TROMBICULA (? LEPTOTROMBIDIUM) VILLOSA Sp. n. 
Plate 7, fig. A-E. 

Description of Larvae. Shape oval. Colour in life orange. Length (par- 
tially engorged) to 3254, width to 2082. Scutum roughly rectangular, 
with AL and PL at the anterior and posterior lateral eorners, anterior margin 
lightly concave, posterior margin not very deep behind PL with tbe median 
part straight, SB in line with or slightly behind line of PL; sensillae missiug 
in all specimens but probably filamentous. Eyes 2-|-2, on ocular shields, 
about equal. Chelicerae with only the apical tricuspid cap. Galeál setae 
feathered or branched. Palpi stout; tibial claw bifurcate; setae on femur, 
genu and tibia all nude except the dorsal on tibia. Dorsal setae to 584 long, 
very numerous, long, slender, tapering and ciliated, more than 100 in number 
and arranged 2, then ca, 10 rows of ca. 14 setae. Ventrally a pair of ciliated 
setae on maxillae, each coxae unisétose, a pair of setae between coxae 1 and 
between coxae III, and thereafter ea. 100 setae. Legs all 7-segmented; I 3125 
long, 11 2604, III 325%; tarsi I and II with usual dorsal sensory rod, III with- 
out any long nude seta, 


Standard ‘Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 83:5+1-12 2-50+0-79 - 81-0-96-0 86:8-92-4 2-8 
PW 108:0+1:63 3-65+1+-15 92:1-113.9 93-0-106-4 3:5 
SB. 41-220-56 1-25-=0:40 37-5-44-9 39-2 2-0 3-0 
ASB 35:8+0-56 ` 1-252-0-40 32-1-39.5 33-6-36-4 3-5 
PSB 13:42-70:56 1-25+0:40 9-7-17-1 11-2-14-0 9.4 
SD 49:321-12 2-50+0-79 41-8-56-8 44:8-50:4 5-0 
A-P 34:70:68 1-53+0:48 30-1-39-3 33-6-36-4 4:4 
AM 75:60:88 1-98+0+63 72-7-78-5 72-8-78:4 2:6 
AL 62:2+0-56 1:25+0-40 58-4-66 0 61-6-64-4 2-0 
PL 72-021-05 2°34+0°74 63-0-81:0 70:0-75:6 3-2 
Sens. No determination. Sensillae lost, 


Loc. and Host. From a rat, Ranikhet, Kumaon Hills, India, 20 Oct. 1946, 
(S. L. Kalra). 


TROMBIOULA (? DEPTOTROMBIDIUM) BHIMTALENSIS Sp. n. 


Plate 7, fig. F-I. 

Description of Larvae. Shape oval. Size moderate, length (engorged) 
665%, width 5604, Seutum rectangular, finely punctate; anterior margin sinu- 
ously coneave; AM placed well behind line of AL; posterior margin shallow 
and strongly sinuous; PL setae the longest; sensillae missing but bases about 
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in line with PL. Eyes 2-+ 2, but very indistinct. Chelicerae missing. Galeal 
getae Dranehed. Palpal claw bifid; setae on palpal femur and genu nude; on 
tibia dorsal and ventral branched, lateral nude. Dorsal setae ciliated, to BEIM 
long and arranged 2.10.8.6.4.2. Ventrally with paired setae on maxillae, one 
on each coxa, a pair between coxse I and between coxae [III (all these are miss- 
ing and only represented by the seta bases), and thereafter ca. 20, to 35x long. 
Legs: I 240p. long, II 240x, III 270%; tarsi I and II with dorsal sensory rod, 
IIT without any long nude seta. ` 
Standard Data: AW 70:4, PW 83-2, SB 35-2, ASB 30-0, PSB 12-6, 
SD 42-6, A-P 28:8, AM 32-0, AL 41-6, PL 48-0, Sens.| —. 
Loc. and Host. The unique type from a shrew, Bhimtal, Kumaon Hills, 
India, 10 Oct, 1946 (S, L. Kalra). 
Remarks. Can be separated as in the key to species. 


'TROMBIQULA (LEPTOTROMBIDIUM) LONGISETA Sp. n. 


Trombicula n. sp. ““L.” Lawrence in MS. 1947, In J. R. Audy, ''Serub Typhus 
Investigations in S.E. Asia, Pt. III. Appendix 7." | AMD. 7. War Office, 
London. 


Plate 8, fig. A-E. 


Description of Larvae. Shape broadly oval. Length (unengorged) 285p, 
width 1854. Scutum rectangular, with PL at the postéro-lateral corners, and 
very long, and posterior margin rather shallow behind line of PL and only 
lightly concave, almost straight medially; surface finely punetate; AM not 
very much behind line of AU; sensillae filamentous, and ciliated distally with 
the bases distinctly behind line of PL. Eyes 2-1-2,|posterior the smaller. 
Chelieerae non-serrate, with only the apical tricuspid eap.  Galeal setae 
ciliated. Palpal claw bifurcate; setae on palpal femur and genu nude; on 
tibia, dorsal ciliated and lateral and ventral nude. Dorsal setae 28, long and 
tapering, to 704, and arranged 2.8.6.6.4.2. Ventrally with the usual pair of 
ciliated maxillary setae, one on each coxa, a pair between coxae I and between 
eoxae III, and thereafter ca. 28 in number, arranged ca. 10.8.6.4, to 50% long. 
Legs all 7-segmented : I 2274 long, 11 227,4, 111 2415; tarsi I and II with dorsal 
sensory rod, III without any long nude seta, 

The Staudard Data derived from 14 speeimens, 1 larva from Myitkyina, 
Burma, 1945 (G. M. Kohls, No, 740), 3 larvae fro Imphal, India, 1945 
(T. J. Lawrence and K. L, Cockings), and 10 larval pelts recovered from 
reared nymphs by Cockings (larvae from Imphal, 1945)| are as follows: 
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Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 59-90-52 1-96 0:37 54-0-65.8 57-6-64°0 3-3 
PW 71-53+0-61 2:30+0:43 64:6-78-4 67-2-76-8 3:2 
8B 26-75+0:42 1-59+0:30 22-0-31-5 25-6-28-8 5-9 
ASB 32-0 No variation recorded. 
PSB. 9-6 No variation recorded. 
SD 41:6 No variation recorded, 
A-P 25-6 No variation recorded. 
AM 55:52:0.98 3-682-0:68 44:5-66-5 51-2-84°0 6:6 
AL 55:1+0+60 2.244042. 48-4-61-8 51-2-57-6 4.0 
PT: 108-3+2:14 8-002-1:51 84:3-132:3 96-0—128-0 7-4 
Sens, 69-8--0-41 1-2320-29 66:1-73:5 67-6-70°4 4°7 


Remarks. This species might. be regarded as only a variant of deliensis 
with very long PL setae. It differs, however, in having the palpal claw only 
bifurcate. 

It is herewith placed in Leptotrembidium on the precoxal plates in the 
reared nymphs, as described elsewhere in this paper. 


TROMBICULA (LEPTOTROMBIDIUM) DELIENSIS (Walch 1923). 


Trombicula deliensis Walch 1923, Kitasato Archiv. Exper. Med. 5, (3), 63; 
idem, 1923. Tr. Vth. Bien. Congr. Far East. Assoc. Trop. Med., Singapore 
(1924) ; Womersley and Heaslip 1943; Tr. Roy. Soe. S. Aust., 67, (1), 87; 
Womersley 1944, ibid., 68, (1), 90. 


Trombicula vanderghinstei Gunther 1940, Proc, Linn. Soc., N. S. Wales, 65, 
(3-4) 250; Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 67, (1), 
87. 


Trombicula Walchi Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 67, 
(1), 83; Womersley 1944; ibid., 68, (1), 89. 


Plate 6, fig. F-L. 

This is a common and widely distributed species ranging from Kashmir 
and India, south-eastwardly to the Philippines, and from Ceylon south-east- 
wardly through Burma, Malaya, New Guinea, to the Solomon Islands and 
Northern Queensland. As a known vector in the transmission of the rickettsia 
of serub typhus from rats to man it is of very great importance medically. 

From the only other species definitely known as a vector, T. (L.) akamushi, 
—a species which some recent workers would regard as only a variety of 
deliensis—it: differs in the smaller number of dorsal setae, 28 arranged 
2.8.6.6.4.2 with only occasionally oné more or less on the second or third dorsal 
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rows. In this arrangement of dorsal setae, deliengis agrees with many 
other species, which can be separated on other morphological characters, In 
«kamushi the dorsal setae are more numerous, 32-40 in number, arranged ca. 
2.10.8.6.4.2 to 2.10.8.8.6.4.2, with frequent variations. | Further the posterior 
scutal margin is very shallow behind the line of PL and consequently SB lies 
distinctly in front of PL; whereas in deliensis SB is hot greatly in front of 
PL, sometimes appearing almost in line, and the posterior scutal margin is 
deeper and more rounded. 

This species has probably been collected more than|any other, and I have 
been able to compare a considerable number of populations from different 
areas. 

Walch in his original description and figures gave 
The seutum was stated to be 37, long and 74x wide; PL was 4a behind line 
of SB; AL 394; Sens, 614. No measurements for the lengths of AM and PL 
were stated but his figure shows both as longer than AL, and PL as longer than 
AL. 


ry few measurements : 


Of the following twenty-four populations studied, ihe first twenty-one 
may be considered as more or less typieal deliensis only showing differences, 
sometimes signifieant between one another, in relative values of the Standard 
Data. 

If anything, there seems to be tendency for the dorsal scutum to be 
larger as one goes from west to east, the populations from New Guinea and 
Northern Queensland having somewhat larger Standard Data. The relative 
proportions of the scutal setae, with AL the shortest and PL the longest 
remain fairly eonsistent. Apart from these normal populations, however, the 
one from Buna, New Guinea, (No. 24) is very signifieahtly different from all 
the others in the extreme length of the seutal setae espetially PL, which reach 
a mean length of 85p. In general the dorsal setae in this, as in all populations 
approximate the PL setae in length. This population jis here regarded as a 
distinet, possibly local, form under the name of deliensis form bunaensis nov. 
(plate 6, fig. I-L). 

At the other extreme, another small collection of (three specimens from 
Abidari and seven from Buna, N.G. (No. 22) differ from the normal in the 
very short seutal (and dorsal) setae, with PL being equal to or only slightly 
longer than AM, with a mean of ea. 404. Two other specimens (No. 23) from 
Bougainville, (G. W. Wharton) are also of this form. | Whether these speei- 
mens are sufficiently distinct to warrant a form name js doubtful. The two 
speeimens from Bougainvile appear to have the palpal claw two-pronged 
instead of three-pronged as is normal for deliensis, although the Buna-Abidari 
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specimens are apparently three-pronged. This character, however, is some- 
times very difficult to be certain about even under high magnifieation. 

The type specimen of T. walchi Wom. and Heaslip 1943 from Batavia 
(re-measured) has the following Standard Data: AW 61:6, PW 75:6, SB 
28:0, ASB 28-0, PSB 14-0, SD 42-0, A-P 28-0, AM 50-4, AL 56-4, PL 56-0, 
Sens. —, and thus cannot be separated from typical deliensts. 

Gunther’s vanderghinstei from Bulolo, New Guinea is also a typical 
deliensis. 


NUMBER AND LOCALITIES OF POPULATION IN THE FOLLOWING TABLE. 


(1) Ceylon. Seven specimena from Colombo, 1944 (C. D. Radford) and seven from Elmbill- 
pitiya, on Rattus kandiyanus, 1944 (8. H. Jayewickreme), 

(2) Maldwe Is. Four specimens from Rattus r. norvegicus, 1945 (C.D.R.). 

(3) Assam. Sixteen specimens from Rattus flavipectus yunnımensig from 21 mile mark, 
Stillwell Road, 6/9/45. (R. Traub). 

(4) Manipur. Three specimens from Rattus sp. 9/6/45 (R. Traub). 

(5) Burma. Eighteen specimens ex Traub. coli. 1945, 

(6) Burma, Thirty-six specimens ex T, J. Lawrence coll. 1945. 

(7) Malaya, Twenty-three specimens from Rattus mulleri from Kepong, Selangor, F.M.8., 
June, 1945 (J. B. Audy coll.), 

(8) Malaya. Eighteen specimens from ground squirrel, Kepong, Selangor, F.M,S,, Sept., 
1950 (J. R. Audy coll). 

(89) Malaya. Fourteen specimens from Rattus bowersi, from Ulu Langat, Selangor, F,M,S., 
June, 1950 (J. R. Audy). 

(10) Malaya. Eight specimens: one from Rattus annandalei from Bukit Langan, F.R., 1949; 
five from a shrew, Ulu Langat, Dee., 1949, and two from E, milleri from Ulu Langat, 
Selangor F.M.8S. Nov., 1949 (J. R. Audy coll). 

(11) Borneo. Seventy-five specimens from Tragulus javanicus from Fort Leju, Tinjar, 
Sarawak, Aug., 1950 (ex J. R. Audy), 

(12) Borneo. Twenty-one specimens from ears of Callosciurus hippurus, Stapok E.R., 
Kuching, May, 1950 (ex. J. R. Audy). . f 

(13) Philippines, Five specimens ex Rativs sp. Feb., 1945. (coll C. Mohr). 

(14) Philippines, Bixteen specimens ex. Rattus sp. from Mercia, Negros, July, 1945 (0. B. 
Philip eoll.). 

(15) Bat. Is, N.G. Eight specimens on boots Noy., 1949 (coll G. M, Kohle), 

(16) Solomon Is. Twenty-four specimens on boots, from Island North of Bougainville, 
Aug., 1945 (Coll. G. H. McQueen), 

(17) Dutch N.G. Eighty-five specimens from Sansapore, 1944 (coll. C. Mohr). 

(18) New Guinea. Fourteen specimens from ears of rat, Milne Bay, Papua, Aug., 1943 
(coll. S. L. Allman). 

Ka ko Guinea. Ten specimens from ears of rat, Kerowae, Nov., 1944 (coll, Consett. 

avis), 

ML Twenty-eight speeimens from rats, from Cairns, N. Queensland, 1939 (G. W. 

eaalip). 

(21) Australia. Six specimens from boots, Braniston’s Beach, N. Queensland, Sept., 1949 
(coll, I, M. Mackerras). 

(22) New Guinea. Ten specimens: three from boots, Abidari, July, 1943 (coll. R. N. MeCul- 
loch), and seven from boots at Buna, Aug., 1943 (coll. R. N. MeCulloch), 

(23) Solomon Is. Two specimens ex Rattus prastor from Jaba River, Sept., 1944 (coll. G. W. 
Wharton), 

(24) New Guinea. Twelve specimens: eight from rat, Buna, Dec., 1946 (coll. G. M. Kohls), 
and four from rat, Buns, Jan., 1944 (coll, Maj. Hicks). 
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TROMBICULA (LEPTOTROMBIDIUM) AKAMUSHI (Brumpt 1910). 


Trombicula coarctatum (Berl. 1888), in Kitashima and Miyajima 1918, eited 
Walch 1923, Tr. Vth. Bien, Congr. Far East. Assoc. Trop. Med. (1924). 
Kedania tanakai Kishida 1909, cited Tanaka et al., 1930, Zentralblt. Bakt. 
Abt. 1, 116. Orig., 353. 
Trombidium akamushi Brumpt 1910, Pröcis de Parasitol., 2nd ed,, 506. 
Microtrombidium akamushi, Hirst 1915, J. Econ. Biol., 10, 79. 
Leptotrombidium akamushi, Nagayo et al, 1917, J. Exper. Med., 25, 255. 
Trombicula akamushi, Hirst 1917, Arachnida injurious tp Man (B. Mus, N.H.). 
Econ. Ser. No. 6: Nagayo et al., 1921, Amer. J. Hygiene, 1, (5-6), 569; 
Walch 1923, Tr. Vth. Bien. Congr. Far East. Assde. Trop. Med. (1924); 
Gater 1932, Parasitology, 24; Brumpt 1936, Précis de Parasitol: Womers- 
ley and Heaslip, 1943. Tr. Roy. Soc. Š. Aust., 67, (1), 84; Sig. Thor and 
Willmann 1947, Das Tierreich, Lfg.. 71b, 381,. 
Mierotrombidium brumpti Hirst 1915, J. Econ. Biol., 
Ann. Ent. Soc. Amer., 13, 381. 
Trombicula fletcheri Womersley and Heaslip 1943, Tr. 
(1), 86; Womersley 1944, idem 68, (1), 89. 
Trombieula obscura Womersley 1944, Tr. Roy. Soc. S.|Aust., 68, (1), 86. 


03; syn. Ewing 1925, 


oy. Soc, S. Aust., 67, 


Plate 6, fig. M-O. 


If valid, Kishida's names would replace those of Leptotrombidium akamushi 
Nagayo ef al. 1917. Kishida first published his paper privately in 1909, of 
which only 100 copies are understood to have been distributed. However, in 
spite of intensive search in Ameriea, Britain ànd elsewhere, my colleague, 
Dr. C. B. Philip, has been unable to trace anywhere à copy of the original 
paper. In 1946, Kishida republished his paper, buf again privately, although 
with excellent figures. It appears then that as Kishidafs publications are not 
scientific papers under the International Rules, his names are not valid, 

This species is very close to deliensis Walch and Has been considered by 
some workers to be the same, differing only in the larger number of dorsal 
setae whieh vary from 32 to 40 in number, as against lan almost constant 28 
in deliensis. It is, however, not only distinet in this character but is distin- 
guished by the longer A-P, bringing the sensillae bases (SB) mueh more in 
advance of line of PL, and the posterior margin being straighter, although 
lightly sinuous, and shallower behind PL. 
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In the typieal form from Japan, as shown in Kishida’s 1946 figure and 
in the works of other Japanese authors, as well as the Japanese material 
studied by the writer, the dorsal setae appear to be somewhat variable from 
3240 in number. Kishida, 1946, shows them as 2.B.6.8.6.4.— 34, whilst Hirst 
1915 shows them as 2.8.6.10.8.4.2 = 40, The arrangement on the first 3 rows, 
however, appears fairly constant, the variation occurring on the posterior rows. 
Here, however, it is sometimes difficult to place some of the lateral posterior 
setae as belonging to the dorsal or ventral surface. 

In a moderately large population from Bagahag, Luzon, in the Philip- 
pines, collected by C. B. Philip, 1945, the dorsal setae vary from 32 to 39, 
mainly arranged 2.8.8.8.6(4.3 = 38, but varying from 2.8.4.8,6.4=32 to 
2.9.8.8.6.4.2 = 39. 

In 1943, Womersley and Heaslip described fletcheri from Malaya mainly 
on the different arrangement and number of dorsal setae, viz. 2.10.8.6.4,2,2=34, 
Recently a large population, collected by Dr. J, R. Andy 1945, from various 
hosts in the neighbourhood of Sungei Buloh, F.M.S., has been studied, in which 
the dorsal setae varied from 2.10.8.6.4.2 = 32 to 2.11.8.6.6.4.2 —39, but mainly 
were 2.10.8.6.6.4.2 — 38. 

Similarly populations from Owi Island, Dutch New Guinea, as well as parts 
of New Guinea, agree in having the dorsal setae ca. 38 in number and arranged 
generally 2.10.8.8.6.4. This difference from the normal Japanese form perhaps 
justifies the retention of the name fletcherí as a geographical one. 

The Standard Data expressed by the Mean + 3 times the Standard 
Deviation, for the following populations are given in the sueeeeding table. 


NUMBER AND LOCALITIES or POPULATION IN THE FOLLOWING TABLE. 


(1) Japan, 11 specimens: some from Dr. Mitamura’s original collection and some collected 
at Niigata, Yamagata Prefecture, by Dr. C, B. Philip in 1845, 

(2) Philippines, 25 specimens from Bagabag, Luzon, Aug,, 1945 (coll. C. B. P.). 

(3) Philippines, 13 specimens from rata, precise locality ?, 1945 (voll. C. Mohr.). 

(4) New Guinea. 14 specimens from Rattus mordaz, No, 467. Buna area, 1944 (coll 
G. M. Kohls.). 


(5) New Guinea. 11 specimens from Rattus mordax, No. 475. Runa area, 1944 (coll. 
G.M.E.). 


(6) New Guinea. 12 specimens from boots, Dumpu, 1942 (coll. R. N. MeCulloch). 

(7) New Guinea, 21 specimens from Echymipera cockerelli from Dobodura area (coll. 
G.M,K.). 

(8) New Guinea. 10 specimens from rats, Buna, 1944 (coll. Maj, Hicks), 

(9) Dutch New Guinea. 14 specimens, 1944 (coll. C.B.P.), 

(10) Malaya. 125 specimens from Sungei Buloh, ete., 1948 (cali. J. R. Andy). 
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Standard Data of ten populations of Trombicula. (Leptotr) akamushi (Brumpt.) (showing Means + 3 
times Standard Deviation). 


| No. of | [mc 
Popu-| Speci- ! 
lation| mens AW | PW SB ASB | PSB 
| | 
(1) 11 65-5454 74-52£5-1 29-8+7:2 | 27:0 | 13-2+3-:5 
(2) | 25 57:7+4-6 66-9445 27-0 | | 31-0 | 12:0 
(3) 13 55-85+3-65 60° 853-65 24-85+2:7 24-0 13-0 
(| 11 58-4447 65-2441 96-42-4.9 | 24.0 12-7+3-0 
(5) 13 63-99-23 TT SRT 32-135-7 | 27-0 12.5+3-4 
(6) 12 54-82+4-0 60:2524'65 26:023-4 24-75 3 4 12-32-65 
(7) 21 66-7548 4 81:75213-2 34.127672 26-5+5:2 i 13-223-5 
(8) 10 60,5246 | 68-26-9 28-6513-0 — | —— 
(9) 14 65-65+4:5 | 75:308: 30-0--4-1 97-0 14:15+3-7 
(10) 125 68-76-23 | 81-1+8-3 | 33:425-0 26-1523:95 | 16-6541-8 
| 
| No, of | 
Popu-| Bpeei- | 
lation| meng SD A-P AM AL ] PL Sens 


pr || V 
ne 


(1) 11 40:22-3-5 28-723-8 53:6+6:4 42-37- 57:1+6-8 61.2-2-4-9 
(3) 25 38-0 24-0 50:152-5:8 37-8-4-D 32-7448 59-32-3-0 
(3) 13 37:0 279131 50-227-6 39.623:8 | 52-45+5-15 | 53-55£5-9 
(4) 11 36-72-3-0 | 26-4513:65 50°7+7-9 40-95: 49-4474 60-0 
(5) 13 39-53 +4 27-0 52-456:9 39.72-83.39 | a1-7+7:5 60-0 
(6) 12 37-1+3'7 24:0 43.6456 38.6448 | 45-525-2 503.7-2.9 
08) 21 39.7--3-2 26-823,6 55-3%7°7 39-643. B | 53:7--6-8 64-9+4-7 
8) 10 38- 58-7 26-77-9 43-1+10:6 35-04- 42-4—12-2 60-32-6-1 
(9 14 |41-15+3-7 | 28-1+4-5 54-9+8-1 40-023} | 55:427-7 65-727:5 
(10) 125 42-8439 | 28-1543 | 52:4+8-1 42-618'p | 53-817:4 64-26-1105 
| 


Trombicula obscura Womersley 1944 cannot be separated from, and is 
now regarded as being, the usual New Guinea form of akamushi, with the 38 
dorsal setae arranged 2.8;8.8.6.4.2, and the scutal setät somewhat longer than 
normal, but not ontside of the theoretical range. It was described from the 
type and 3 paratypes, from Milne Bay, N.G. The [population collected by 
Maj. Hicks from Buna must also be referred to akamlushi f. fletcheri. (The 
Standard Data are given under No. 8 in the above table). 


TROMBICULA (LEPTOTROMBIDIUM) FULLERI (Ewing 1945). 
Trombicula fulleri Ewing 1945, Proc, Ent. Soc., Washintgon, 47, (3), 46. 
Plate 8, fig. F-J. 
Redescription of Larvae. Shape oval. Length (engorged) to 710u, width 
to 5004. Seutum rectangular, with PL at the posterior| lateral corners, and the 
posterior margin only moderately deep behind PL but strongly sinuous and 
eoneave medially; PL setae the longest; sensillae filamentous and ciliated dis- 


tally, with the bases only slightly behind line of PL,| Eyes 2+ 2, posterior 
the smaller. Chelicerae normal, non-serrate and with only the apical tricuspid 
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cap. Galeal setae ciliated. Palpi claw trifurcate; setae on palpal femur and 
genu nude; on tibia, dorsal eiliated, lateral and ventral nude. Dorsal setae 28, 
to 524, arranged ca. 2.8(10).6(4).6.4.2. Ventrally with the usual pair of ciliated 
maxillary setae, one on each coxa, a pair between coxae I and between coxae III, 
and thereafter ca. 20 to 324 long. Legs all T-segmented: I 225% long, II 227, 
III 2604; tarsi I and II with dorsal sensory rod, III without any long nude 
seta. 

The Standard Data derived from 3 larvae and 8 larval pelts from reared 
nymphs (K. L. Cockings), all from Imphal, India, 1945, are as follows: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 56-60-39 1-29+0:28 52°7-60°5 54-4-57-6 2.3 
PW 65:00-45 1.49+0-32 606-694 64 -0-67 «2 2-3 
SB 25-9520-30 0:98:70.21 23-0-28-9 25-6-98-8 3:8 
ARB 27-00-59 1:97 +0-41 21-1-32.9 29:4-88-8 7-3. 
PSB 10-820:38 1-2620-.27 7-0-14:6 9-6-12-8 11:6 
SD 37-7520°55 1:82270.39 32.3-43.2 89:2-41-6 4-8 
A-P 2270-51 1-70+0-36 17:6-27:8 19-2-25-6 75 
AM 42.25+0-37 1-120-26 38-9—45.6 41:6—44-8 2:6 
AL 35-6520-38 1-12+0-24 32:3-39-0 35-0-38-0 3-1 
PL 02-62-0-70 2.344050 55-6-69.6 57-6-65-8 3:7 
Sens. 55-02c-0-89 2:19+0-63 48-4-61-6 51-2-57-6 4-0 


Remarks. In the dorsal setae and the setation of the palpi this species is 
close to deliensis, but it differs in the sinuation of the posterior scutal margin. 
It is here placed in Leptotrombidium on the presence of precoxal plates on 
cozae I in the nymphs reared by Mr. Cockings, and deseribed elsewhere in this 
paper. 

_ A further collection of larvae of this species made by Major R. Traub from 

Burma has been examined, which show a significantly larger séutum than those 

quoted above, although they do not differ in any morphological character. 
The Standard Data for 13 of these specimens are as follows: 


Standard Theoretical Observed Coeff, of 
Mean Deviation Range Range Variation 
AW 62-25+0-81 2-94 t0:57 56-45-68 -05 58-8-67-2 4-7 
PW 72:420-60 2-1510.42 65-95-79-85 70-0-75:6 3:0 
SB 28-850-36 1:292-0-25 25:0-32-7 28.0-30*8 4-5 
ASB 28:0 No yariation recorded. 
PSB 11-2 No variation recorded. 
SD 39-2 No variation recorded. 
A-P 23-70-39 1'390 +27 19-5-27°9 22.4-25:2 6-9 
AM 46-2+0-40 1-40+0-28 42-0-50-4 44:847-6 3:0 
AL 41-8+0-52 1-790 -36 36-4—17:2 39-2-44-8 4-3 
PL 69-350-54 1-95+0-38 63-5-75.2 61-4-72.8 2:8 


Sens, to 64:4 
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In correspondence, Dr. Fuller informs me that hd bas examined Ewing's 
co-types of fullerí and compared them with an authentic specimen of deliensis 
Walch from Sumatra, and that Ewing’s figure erroneously shows the sen- 
sillae bases as anterior of line of PL whereas they are actually posterior 
thereof. Dr. Fuller's specimens from Burma agreed in this respect with the 
co-types of fulleri Ewing and are considered to be the same species. I have 
also examined another lot from Burma collected at the same time and am in 
agreement with Fuller that they are not deliensis Walch. However, besides 
differing in having SB posterior of PL, there is a marked difference in the 
curvature of the posterior seutal margin. :In all the| material of deliensis I 
have examined from many localities this margin is more or less an even curve, 
whereas in fuller it is sinuous and medially eoncave In this respect also 
Ewing’s figure is erroneous. 


TROMBICULA (LEPTOTROMBIDIUM) MYZAN 
Trombicula sp. Gill, Moule and Riek., 1925, Aust. Vet.|J., 32, fig. 9 (3). 


Plate 9, fig. A-C. 


Description of Larvae. Shape ovate. Length 3754, width 270p. Dorsal 
scutum more or less rectangular, with the anterior margin concave except međi- 
ally, and posterior margin shallowly convex with the median part flattened and 
not sinuous; surface coarsely punctate and with a pair of distinct oval dises 
near anterior margin. Eyes 2 -+ 2, on distinct ocular shields, the posterior eyes 
the smaller. Chelicerae 444 long and with only the usual apical tricuspid cap. 
Galea] setae nude. Palpi stout, femur and genu with la long curved strongly 
strongly ciliated setae; tibia with all 3 setae nude; tarsi with the usual basal 
rod, and 5 or 6 ciliated setae, one being much strongér and longer than the: 
others and over-reaching tip of palpal claw; palpal elaw trifurcate, the median 
prong the longest. Dorsum with 28 rather blunt-tipped ciliated setae, to 424 
long and arranged 2.8.6.6.4.2. Ventrally with the usual pair of curved branched 
maxillary setae; a single seta on each coxa; a pair! between coxae I and 
between coxae III, and thereafter 6.4.4.4.2.2 — 29 all imore slender than the 
dorsal setae, to 45% long. Legs: I 370p long, II 3304, TIT 40550; tarsi I and 
11 with the usual dorsal rod-like setae, which are relatively short, ca. 4, length 
vi tarsus; no long nude outstanding seta on tarsi III. 

The Standard Data for the type, and 15 paratypes from Queensland are: 
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Standard Theoretical Observed Coeff, of 

Mean Deviation Range Range Variation 
AW 74-8+0-49 1:-97+0-35 68-9-80: 7 72-0-78-0 2:6 
PW B5-0+0°46 1-85+0-33 79:4-90-6 82:0-87-0 2.2 
SB 25:520:41 1-66+0-29 20-5-30:5 22-0-27-0 6-1 
ASB 29-0+0:35 1-39>0-25 248-332 27:0-30-0 48 
PSB 17-6+0-21 0-86+0-:15 14-95-20 -25 15:0-18-0 4-9 
SD 46-5+(0:42 1-69>0-30 414-51:6 43-0-48-0 3:6 
A-P 29:70:33 1-31+0-23 25-8-33-6 27:0-33-0 4-4 
AM 31:920:38 1-44+0:27 27:6-36:2 20-042-0 4-5 
AL 39-60-50 1960-36 33-745:5 36-0-42-0 5:0 
PL 53-80-81 3-1240-57 44-4-63:2 51-0-60-0 5-8 
1-92+0-31 39.5-51-0 42-0-48-0 4-2 


Bens. 45-25+0:55 


Loc. The type from a pallid cuckoo, Clermont, Queensland, 4 Nov. 1944 
(D. A. Gill) and 15 paratypes from a ‘‘Lousy Jack", Logan Downs, Clermont, 
28 Nov., 1944 (D.A.G.). | 

Remarks. In their interesting paper, ‘‘Trombidiosis of Sheep in Queens- 
land,’’ Aust. Vet. J., 1945, 22, the authors, Messrs. D. A. Gill, G. R. Moule and 
R. F. Riek, state that this species, therein referred to as new but unnamed 
species of Trombicula, was common on a number of other birds, the names of - 
which are given. 

In that paper an exceptionally fine mierophotograph of the dorsal scutum, 
as obtained by a new technique developed by Mr. Parrish of the McMaster 
Laboratory, is published. 

As stated above, myzantha is very closely related to the preceding species, 
in having the same number of dorsal and ventral setae, although the disposition 
in the anterior rows differs. The DS are longer and the dimensions of the 
dorsal seutum greater in myzantha, but with further material, the two species 
may possibly be shown to be synonymous. 

Also 9 specimens from a “fruit pigeon”” from Owi Island, Dutch N. Guinea, 
13 Oct. 1944 (D. E, Howell) and 22 specimens from ‘‘pigeon” from a small 
island off the north of Bougainville, Aug., 1945 (G. H. McQueen). 

In both these populations the Standard Data are very significantly lower 
than those of the Queensland population, while they are also significantly differ- 
ent between themselves. 

For these island populations the form names T. (?L.) myzantha f. owiensis 
and T. (? L.) myzantha f. bougainvillensis are proposed. 

The Standard Data are as follows: 
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Owi Island. Population. 
Standard Théoretical Observed Coeff.of 
Mean Deviation Range Range Variation 
AW 63-00-71 2.12--0:50 56-7-69-3 -60-0-66-0 3-4 
PW 69:4520-78 2-35+0-55 62*4—76*5 66°0~-72 -0 3-4 
SB 21-2-=0-22 0-67+0-16 19-2-23-2 21-0~23°0 3:1 
ASB 27-0 No variation recorded. 
PSB 17-30-44 1:322-0:81 18-4-21.2 15-0-18-0 7-6 
SD 44-3044 1-32+0-31 40.4—48-2 42-0-45-0 "30 
A-P 27-720-44 1-32-+0-31 23-8-31°6 27-0-30-0 4:8 
AM. 20-3--0-44 1:32+0-31 22-4-30-2 24-0-27-0 5-0 
AL 35-30-44 1:32=0-31 31:4-39-2 33-0-36-0 3-7 
PL 45-0+0-50 1-50:+0-35 40-549-5 42-0-48-0 3:3 
Sena. 15:75-71:48 2:87-+1:01 35:15-54:35 42-0-48-0 6.2 
Bougainville Population, 
Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 66:7£0:54 1:70-=0-38 61-3-72-1 63-0-69:0 2:6 
PW 72-6+0-58 1-92+0-41 66:8-78:4 69-0-75-0 2:6 
SB 22-6+0:39 1:30+0-28 18-7-26-5 21-0-24 0 5-7 
ASB 27-90-43 1°37+0-31 23+8-32°0 27-0-30-0 4:0 
P&B 16.42-70.45 1:492-0.32 11-9-20-9 15-0-18-0 9:0 
SD 44-1—+0-43 1°37+0-31 40 + 8-48-32 42-0-45-0 3:1 
A-P 28-1+0-43 1:44--0-31 23:8-32:4 27-0-30-0 5-1 
AM 29-25+0-75 2-12+0-53 22-9-35°6 27-0-33-0 7-2 
AL 37-45+0:62 2-06+0-44 31:3-43-6 88-0-40-0 5:5 
PL 46:0+0-64 2-13+0-45 89-6-52-4 42-0-50-0 4-6 
Rens. 46-12-0:55 1:55+0-39 41-4-50-3 45-0-48-0 3-4 


landia, Dutch N. Guinea, 10 Dec., 1944 (C.B.P.). 


TROMBICULA (? LEPTOTROMBIDIVM) ROBUSTA Gunther 1941. 


Proc. Linn, Soc. N.S.W., 66, (34), 157, 1941, fig. 1-5; 
Tr, Roy. Soc. S. Aust., 67, (1), 85, 1943. 


Plate 9, fig. D-F. 
This species was originally described from colonies on the legs of Pitta 


mackloti Temminck and of Microeca sp., from Bulolo, [N, Guinea. To it are 
now referred two specimens from the ears of a ‘‘thrush-like bird’’ from Hol- 


omersley and Heaslip, 


The dorsal seutum is as figured, approximately rectangular, with the pos- 
terior margin very shallow behind PL and medially sinuate; PW only a little 
greater than AW, and SB much nearer to PL than to AL but anterior of 
PL; the surface coarsely pitted, and near to anterior margin a pair of oval 
dises; scutal setae more or less subequal. Chelicerae' with only the apical 
tricuspid cap. Galeal setae nude. Palpal claw trifurcate; setae on femur and 
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genu branched; on tibia all 3 nude (Gunther states ‘‘two.nude setae near the 
base and one with very short branches half-way”). DS 34, arranged 
2.12.8.6.4.2, to 504 long. No long nude seta on tarsi of leg III. Body cordate 
and overlappiug mouth parts. 

The Standard Data derived from the type and 2 paratypes, and 2 speci- 
mens from Hollandia are: 


"Standard Theoretical Observed Coeff, of 

Mean Deviation Range Range Variation 
AW 72-60-60 1:34+0-42 68-6-76-6 72.0-75-0 1:8 
PW 78-02:0-95 2-122-0:68 71: 7-84.3 75-0-81:0 2-8 
SB 24.0 No variation recorded. 
ASB 32-42-0-60 1.34+0-42 28-4~36-4 30:0-33-0 4:1 
PSB 15-0 No variation recorded. 
SD 46-8:-0: 78 1.64+0+52 41:9-51:7 45-0-48-0 3-5 
A-P 30:6+0 60 1-34+0-42 26-6-34.68 30-0-33-0 4-4 
AM 42-0 _ Only one determination. 
AL 47.4060 1:342-0-42 43"4-51-4 45-0-48-0 4-1 
PL 52-80-73 1-640 -52 47 -9-57 -7 51:0-54.0 31 
Bens. 50:0 No variation recorded. 


Along with T. (L.) myzantha sp.n. and T. philim sp. n., this species 
forms a small group of closely allied species in having the pair of anterior 
seutal dises. 


TROMBICULA (LEPTOTROMBIDIUM) BURMENSIS (Ewing 1945). 
Trombicula burmensis Ewing 1945. Proc. Ent. Soc. Washington, 47, (3), 63. - 


Plate 9, fig. G-K. 

This species was somewhat inadequately described from larvae from speci- 
mens from Ting Hawk; June, 1944, and Shaduzup, July, 1944, in Burma (coll. 
H. S. Fuller). I have been able to study five specimens of this species collected 
by T. J. Lawrence and K. L. Cockings, from Rattus rattus bruneusculus from 
Imphal, India, Sept. and Oct., 1945, from which the following redescription is 
drawn. Three of these specimens were larval pelts recovered from the reared 
nymphs by K. L. Cockings. 

Redescription of Larvae. Shape oval. Length (unengorged) 290x, width 
227, (well engorged, according to Ewing, loc. cit., 8304 and 4404). Scutum 
rectangular, finely punctate, with the posterior angles well rounded, and the 
PL setae placed not quite midway between posterior margin and AL, ie. PL 
are not at the postero-lateral corners; AM placed well back from line of AL; 
sensillae filamentous, with short barbs basally and longer eiliations distally, their 
bases slightly behind line of PL. Eyes 2-+ 2, posterior the smaller, Chelicerae 
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non-serrate, with only the apical tricuspid cap. Galeal! setae strongly ciliated. 
Palpal claw trifureate; setae on palpal femur and genu |ciliated; on tibia dorsal 
ciliated, lateral and ventral nude. Dorsal setae 28, to 64, long, and arranged 
2.8,6,6.4.2. Ventrally with the usual pair of ciliated maxillary setae, one on 
each coxa, a pair between coxae I and between coxae IM, and thereafter ca. 26 
arranged ca. 12.6.4.2.2. Legs all 7-segmented; tarsi I and II with dorsal sen- 
sory rod, III without any long nude seta. 


The Standard Data for the above 5 specimens are: | 
Standard Theoretical Observed Coeff. of 
Mean Deviation Range ' Range Variation 
AW 70-4 No varintion recorded, 
PW 78:91:42 3-18+1-00 69-14-88 +4 76:8-84:0 4:0 
8B 33-50-61 1-36>0-43 20,4-37-6 32-0-35.8 4.0 
ASB 31.4+0-64 1-432:0-45 27.1-35.7 28-8-32:0 4-3 
PSB 14-70-32 0:712:0-23 12.6-16:8 14-4-15-0 4.3 
8D 46-10-78 1-75+0-55 40-2-61-3 43:2-48-0 3-8 
A-P 27-20-71 1-600-51 22.4-32-0 25-6-28-8 5.9 
AM 59:5:1:26 2-82--0-89 51:0-68-0 57:6-64:0 4-7 
AL 46:70-78 1°7520°55 41-§-51°9 44:8-48-0 3-7 
PL 71:00:64 1-43+0+45 66-7-75:4 70:4-73:6- 2.0: 
Seris. 70:4 No variation recorded. 


Remarks, This species is placed in Leptotrombidium on the character of 
precoxal plates on coxae I of the uymphs, reared by Cockings and correlated 
with the larval pelts. In the shape of the dorsal scutum and the position of PL 
it is closely related to the palpalis group, but differs in having the setae on the 
palpal femur and genu strongly ciliated. 


TROMBICULA (NEOTROMBICULA) FORDI sp. n. Lawrence, T. J, in MS. 


Gen. nov. species ‘‘FD.’’ Lawrence in MS. In Audy 1947, ‘‘Serub Typhus 
Investigations in S.E. Asia, Pt. III. Appendix 7.” AMD. 7. War Office, 
London. 

Plate 11, fig. A-F. 
Description of Larvae. Shape oval. Colour in life unknown. Length 
(partially engorged) to 325%, width to 2252. Dorsal scutum rectangular, pitted, 
with PL foliate and nearer to AL than to posterior margin, posterior corners 
rounded; AM and AL normally ciliated, AM well back! from anterior margin; 
sensillae fairly wide apart, filamentous and ciliated on distal half, their bases 
well behind line of PL, Eyes 2-2, small, a little distance from scutum and 
apparently not on ocular shields. Chelicerae not serrate, with only the usual 
apical tricuspid cap. Galeal setae strongly branched. Palpi stout, tibial claw 
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bifid; setae on palpal femur, genu and lateral and ventral on tibia nude, dorsal 
on tibia strongly branched. All dorsal setae, like PL, foliate, with the lateral 
margins eurled in and with a double fringe of strong setules, (the appearance at 
first glance suggests the setae are bifid; but this is not so), 48 in number and 
arranged 2.10.8.8.8.6.4.2, but rows 2 and 3 variable, to 424 long. Ventrally 
the setae are slender and ciliated, a pair on maxillae, one ón each coxae, a pair 
between eoxae I and between coxae Ill, and then ca, 10.8.8, followed by ca. 
6.4.2, which are foliate similar to the dorsal setae, to 30% long. Legs all 7-seg- 
mented; I 2254 long, II 208u, LII 2604; tarsi I and II with dorsal sensory rod, 
III without any long nude seta. 

The Standard Data derived from the type, 6 paratypes and 2 larval pelts 
from nymphs reared by K. L. Cockings are: 


Standard Theoretieal Observed Coeff. of 

Mean Deviation | Bange Range Variation 
AW 75*0271-08 3-24+0-:76 65 -3-84-7 70 .4-80 0 4-3 
PW 8£-3+1-09 3:58+0-84 73°6-95-0 80-0-89-6 3-9 
SB 37-30-71 2:1230:50 31-0-43-6 35.2-41.6 90:6 
ASB 30-40-53 1:60+0-38 25-6-35-2 28-8-32-0 5:2 
PSB 16-0 No variation recorded, 
8D 46-40-53 1-60-0-38 41-6-51-2 44. 8—48-0 3-4 
A-P 19-5530°69 2080-49 13-3~-25°8 16-0-22-4 10-6 
AM 44:82:1:43 3-20+1-01 35-2-54-4 41-6—48-0 7-1 
AL 43'640 -58 1°660:41 38-6-18:6 41-6-48-0 3-8 
PL 48-9-+0-91 2:4220:65 41-7-56-1 44.8-51:2 4-9 
Sens. 60-8. Average of two determinations of 57:6 and 64-0. 


Loc. and Hosts. Type host, Rattus rattus brunneusculus Hodgson, from 
Imphal, Manipur State, India 1945. Paratypes from same locality, hosts, and 
date. 

The type host was a “Black Rat with gray belly. Rattus sp.” 

In Lawrence’s MS. this species is stated to be fairly common and distri- 
buted over a wide area from Imphal down to South Burma. As many as 500 
were taken from a single host. Other hosts were the tree shrew Tupaia belan- 
gert belangeri Wagner, and the common musk shrew Seincus caerulus fulvocine- 
reus Anderson, both of these from Kanglatongbi, Dec., 1945, 

Type and paratype in British Museum, paratype in U.S. Nat. Mus., and 
King Edward VII College of Medicine, Singapore. 


TEOMBIOULA (NEOTROMBICULA) TRAUBI Sp. 0. 


Gen. nov. species DW. Lawrenee, T. J. in MS. In Audy 1947. "Serub Typhus 
Investigations in S.E. Asia, Pt. III. Appendix 7." AMD. 7. War Office, 
London. 
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Plate 11, fig. G—K. 


Description of Larvde. Shape oval. Colour in life unknown. Length 
(somewhat engorged) 4814, width 3504. Scutum rectangular, with SB behind 
line of PL; PL about midway between AL and posterior margin; AM moderately 
well behind line of AL; both AM and AL normally ciliated, PL foliate, with 
the lateral margins ineurled and bearing a double dt setules às in preced- 
ing species; sensillae missing but probably filamentous and distally ciliated. 
Eyes 2-++ 2, small, and apparently not on ocular shields. Chelicerae not ser- 
rate, with only the apical tricuspid cap. Galeal setae strongly branched. Palpi 
stout, tibial claw trifurcate; setae on palpal femur and genu, and laterally and 
ventrally on tibia nude, dorsally on tibia branched. Dorsal setae foliate as in 
preceding species, but shorter to 304 and with fewer setules, 52 in number and 
arranged ea. 2.10.10.10.8.6.4.2. Ventrally with a pair ie setae on maxil- 
lae, a pair of slender ciliated setae between eoxae I and! between coxae III, one 
on each coxa, and behind coxae TTI with ea. 8.8.10.8, followed by 8.6.4.2. foliate 
setae similar to dorsal setac. Legs all 7-segmented; T 546p long, II 430,4, III 
460»; tarsi Y and II with dorsal sensory rod, III without any long nude seta. 

The Standard Data of the type are: AW 64-4, PW 75-6, SB 33-6, ASB 
28:0, PSB 15:4, SD 43-4, A-P 22-4, AM 42-0, AL 39-2, PL 36-4, Sens. 60-0. 

Loc. and Host. The type specimen from Macacus assamensis, from Imphal, 
India, August 1945 (T. J. Lawrence). 

I have also seen three other specimens, in the collection of C. D. Radford. 

The type specimen has very unfortunately beconie badly: damaged, by wing 
oil immersion to determine details of the palpal setae. 

Remarks. This species in the structure of the dorsal setae and the shape 
of the dorsal scutum, is very close to the preceding species T. (N.) fordi sp. n., 
but appears to be distinct in the smaller scutum, and the dorsal setae being more 
numerous and shorter with fewer lateral setules. 


TROMBICULA (NEOTROMBICULA) HASTATA (Gäter 1932). 


Trombicula hastata Gater 1932, Parasitology, 24, 151. 

Neoschöngastia hastata, Womersley and Heaslip 1943. Tr. Roy. Soc. S. Aust., 
67, (1), 116. 

Plate 12, fig. A-E, 

This species was described from the type and two paratypes from Rattus 

surifer surifer (Miller) from Sungei Buloh, Selangor, Federated Malay States. 

It was later, despite the absence of the sensillae, referred to the genus Neoschón- 
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gastia, as then understood, by Womersley and Heaslip (1943), rather than to 
the genus Trombicula. 

Until recently no further material has been collected since the original dis- 
covery. 

Gater’s description is as follows: “Body ovoid, rounded; striations mode- 
rate, slightly erenulated; pitting on seutum, epistome and legs. Fangs of cheli- 
cerae moderately stout, slightly curved, abruptly tapering to a sharp point which 
appears to set at an angle; dorso-apical and ventral teeth apparently absent; 
Maxillary setae strongly pectinate. Palpi rounded; first and second palpal 
setae short, plain; on fourth segment the dorsal seta with a few short barbs, 
the other two plain; appendiculum with six pectinate setae; palpal claw long, 
trifurcate, the upper accessory prong longer than the lower. | Seutum broader 
than long (mean L 444, W Tlu; pseudostigmatie organs Tp apart), trapezoidal, 
anterior margin coneave, posterior margin slightly concave, corners rounded; 
acutal setae five in number, median anterior small, lanceolate and placed well 
back from margin; anterior laterals short, stout, strongly pectinate; situated on 
corners; posterior laterals large, lanceolate and situated under two-thirds the 
length of seutum fom. anterior pair. Pseudostigmata behind posetrior lateral 
setae, a8 far in front of the posterior matgin of the seutum as the distance 
between anterior and posterior lateral setae, pseudostigmatic organs missing in 
these specimens. Body setae large, forty-eight in number; on dorsum thirty, 
large, translucent, lanceolate, covered with minute hairs, becoming smaller pos- 
teriorly, but two pairs of the usual type of body seta, stout, minutely pilose, on 
posterior edge of body; on venter of the usual type, strongly ser rate to pectinate, 
much longer posteriorly than anteriorly. Foreleg, mean L 157; leg setae mostly 
serrate or pectinate with a few plain; coxal setae single, serrate or strongly pec- 
tinate, the one on the midcoxa the shortest. Length (partially engorged) 0- "42— 
0-46 mm, ; width 0:26-0:35 mm.” 

In 1943 Womersley and Heaslip initerpólated the Standard Data from 
Gater’s figure and data as follows: AW 69-0, PW 71:0, SB 37-0, ASB 29-0, 
PSB 15-0, SD 44:0, A-P 15-0, AM 30-0, AL 32-0, PL 42-0, Sens, —. 

The *'Maxillary setae’’ in the above description are the ura setae of 
present day workers, 

The dorsal setae are arranged 2.8.6.6.4.2.2 and the ventral setae posterior 
of coxae 111, 2.6.4.4.4. 

i Recently I have received from Dr. J. R. Audy a paratype of Gater’s.mate- 
rial from the I.M.R., Kuala Lumpur, as well as three specimens colleeted at 
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Bukit Lagon Forest Reserve, Kuala Lumpur, 1949-50, land one collected on 
Rattus subanus, same locality 1949, which possessed long filamentous sensillae, 

From these 5 specimens the Standard Data are somewhat lower than the 
values interpolated from Gater’s figures by Womersley and Heaslip 1943, and 
are as follows :. 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 59-40-56 1-25+0-39 55-6-63-2 58:8-61:6 2.1 - 
PW 64:4 No variation recorded. 
SR 36-4 No variation recorded. 
ASB 28-6--0-56 1:252-0:39 24-8-32.4 | 28-0-30-8 4:3 
PSB 14-0 No variation recorded. E 
SD 42-6+0-:56 1-25:-0-39 88-8—46-4 42.0-44-8 2:9 
A-P 12-420:40 0:89+0.28 9-7-15-1 12:0-14-0 .., 7-2 
AM 30:8 No variation recorded. e 
AL 30-8 No variation recorded. j 
PL 58-220:56 1:25+0-39 54.4-62-0  ' | 56-0-58-8 ' * 2-1 
Sena, 70:0 Only 1 determination. 

TROMBICULA NOVAE-HOLLANDIAE Hirst 1929, 


- E Tm yya 


Trombicula N m Hirst 1929. Proc, Zool. Bor London, 172. “Womers- 
ley 1934, Rec. S. Aust. Mus., 5, (2), 213; Womersley and Heaslip 1943, 
Tr. Roy. Soe. 8. Aust., 67, (1), 95; Sig Thor and Willmann 1947, Das 
Tierreich, Lfg., 71b, 270. fons 


Plate 12, fig. F-I. 


This species was originally deseribed from, the ears of Rattus greyi from 
D’Estree Bay, Kangaroo Is. , S. Aust., and Womersley and kesip 1943, recorded 
it from Potorus tridactylus troi Bothwell, "Tas: `( Coil.” ñ. H P Finlayson), as well j 
as from Cairns, Queensland (host 9. - 
The scutum is comparatively large and rectangular, ADE: the posterior mar- 
gin evenly rounded, and SB about i in line with PL. “ (Sheliberae simple with only 
the apical tricuspid cap. Galeal setae nude. All setae dn palpal femur, genu 
and tibia branched ; tibial claw trifurcate.. Dorsal setae. 28 in number, fróm 80-0 
to 50-04 long, and arranged 2:6.6.6.2. Tarsi of leg III with 2 long, nude, 
outstanding setae; metatarsi of leg III. with 1 such seta, 
The Standard Data for the type &nd 2 paratypes from Kangaroo Is, 3 
specimens from Cairns, 12 from Tasmania and 2 from Lod. ? are as follows: 


EET: 
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Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 70-65+0-55 2-482-0-39 03-2-78:1 66:0-75-0 3-5 
PW 93-90-67 3-01+0-48 84-9-102-9 87-0-99-0 3.2 
SB 30:3+0-42 1-87+0-29 24.7-35-9 27-0-33-0 6-2 
ASB 86:15--0-23 1:01+0-16 33-1-39-2 33:0-38-0 2:8 
PSB 26.65--0-27 1-192-0-19 23-05-30-25 24-0-29-0 4:5 
SD 62.652-0-41 1-82+0-29 57-2-68-1 60-0—67-0 2.9 
A-P 33-62-0-50 2:240-35 26-85-40 -35 27:0-36-0 6.6 
AM 55.2+0:75 2-9923:0:53 46-2-64-2 48*0-63-0 5.4 
AL 50:4--0-50 1:85+0-32 44-85-55-95 48:0-54:0 3-6 
PL 66:853-1-07 4-682:0-76 52-8-80-9 80: 0-78-0 7.0 
Sens 95-8+1-27 3-12+0-90 86-4-105-2 90-0-99-0 3-3 


Remarks, A very characteristic species on the shape and dimensions of 
scutum, the dorsal setae, and the long nude setae on metatarsi and tarsi III, and 
separated as in the key to species, 


TROMBICULA (NEOTROMBICULA) RARA (Walch 1923), 


Trombieula raro Walch 1923. Tr. Vth. Bien. Cong. Far East. Assoc. Trop, Med., 

Singapore (1924); Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 

67, (1), 90. 

"Trombicula (Eutrombicula) rara, Sig Thor and Willmann 1947, Das Tierreich 

Lfg. 71b, 283. 

Plate 13, fig. A-D. 

This species was originally described by Walch from 4 specimens taken from 
man in Deli, Sumatra. Womersley and Heaslip 1943 recorded a specimen sent 
to them by Dr. J. E. Dinger of the Koningen Wilhelmina Institute v. Bactereo- 
logie, Batavia as this species, but a re-examination of the specimen shows this 
determination to be in error, the species being T. hirsti Sambon, . 

From Walch's original data and figures, Womersley and Heaslip 1943 com- 
puted the Standard Data as follows: AW 85:0, PW 104:0, SB 54:0, ASB 25-0, 
PSB 49-0, SD 74-0, A-P 40:0, AM 40:0, AL 33:0, PL 40-0, Sens. 57:0, DS 
to 34-0. i 

The following material has been studied and is referred to this characteristic 
species: 

27 specimens from a ''small plain skink," Mts. near San Juan, Mindoro, 

Philippine Is, April 11, 1945 (C.B.P.). 

4 Specimens from Hollandia, Dutch New Guinea (2 on a skink, 2 collected on 

boots), Dec. 8, 1944 (C.B.P.). 
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Lake Eacham, N. Queensland, 10 Sept., 1945 (R.V. 
14 specimens from a pill-millipede (Zephronia sp.) from 
Kuala Lumpur, 1948 (J. R. Audy). | 


epong Forest Reserve, 


From this material the following redeseription is daar 


Larvae. Shape a rather broad oval. Length (urlengorged) 2401, width 
1804 . Scútum large, almost quadrate, with the sensillae bases placed very much 
nearer to AL than to PL and widely separated. Eyes 242. Chelicerae with 
the usual apical tricuspid cap. Galeal setae nude. Palpi stout, with bifurcate 
tibial claw; seta on palpal femur with a few short branches, on genu and all 3 
on tibia nude; tarsi with the usual sub-basal sensory rod, a nude subapical seta, 
and 4 or 5 ciliated setae. Dorsal setae short and spine-like with closely adpressed 
eiliations, 22 in number and arranged 2.6.6.4.2.2, somewhat variable in length in 
different populations from 30p to 564. Ventrally with the usual pair of branched 
setae on maxillae, a single ciliated seta on each coxa, a pair between coxae I and 
between coxae TIT; and thereafter 2,2.4.4.2.2.2 to 25g. | Legs: I 270p long, II 
240p, III 2704; tarsi I and II with the usual dorsal sensory rod, IIT with a long 
sub-basal nude seta, 

The Stándard Data, derived from the specimens from the Philippines, 
Hollandia and Queensland are as follows: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 74-4520°71 4-08+0-:50 62-2-86:7 64:4-78-4 5-5 
PW 85:420-70 3-99+0-50 73-4-97-4 75:6-92'4 4.7 
SB 54-8520-64 3:6620-45 43-965:8 47 '6-61-6 6-7 
ASB 19-75+0-12 0-69+0-08 17-7-21-8 19-6-22°4 35 
PSB 51-8+0-34 1:98+0-24 45-9-57 7 44-8-53-3 3-8 
SD 71-55+0:32 1-85+0-23 66-0-77-1 64:4—72.8 2.6 
A-P 36-402-0-47 2-68+0-33 28- ced 30-8-42.0 7:3 
AM 27-50-57 3-02+0-40 18-5-36 22-4-33:6 11.0 
AL 24-80-58 3:212c0-41 15- Toe 22°4-53:6 13.0 
PL 32-30-44 247031 24-9-39.7 28-0-39-2 7-6 
Sens. 49:20:68 2-81+0-48 40-8-57:6 44-8-53-2 5-7 


This composite population shows a moderate degree of variation but there are 
no significant differences between that from the Philippines and those from other 
localities, except that the dorsal setae in the Philippine material measures to 
31a in length, whereas in the others the length is 42p. 

The Standard Data for eleven specimens of a population from a pill-milli- 
pede from Kuala Lumpur, F.M.S,, are as follows: 
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Standard ' Theoretical. Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 70:652-0-55 2-48+0-39 63.2—78-1 66-0-75-0 3:5 
PW 93-90-67 3-01+0-48 84-9-102-9 87 -0-99-0 3-2 
BB 30-320-42 1:8720:30 24.7-35.9 27:0-33-0 6-2 
ASB 86:15-70:23 1-01+0-16 33:1-39-2 | 33-0-88.0 2:8 : 
PSB 26:652-0-27 1-19+0-19 23-05-30-25 24-0-29-0 4-5. 
8D 62:65220°41 1-82+0-29 67-2-68-1 60-0-67-0 2-9 
A-P 33-60-50 2:2420:35 26:85-40:35 27:0-36:0 6-6 
AM 55:20:75 2:9910-53 46-264 :2 48:0-63-0 54 
AL 50-40-50 1:85+0-32 44-85-55-95 48:0-54:0 3:6 
PL 66-85+1-07 4:68--0:70 52.8-80:9 60-0-78-0 7:0 
Sans, 95:831-27 3:122-0-90 86:4-105-2 90°0-99-0 3-2 


The Standard Data of this population more closely approaches that given by 
Womersley and Heaslip for Walch’s figures, except that AM, AL and PL are 
longer, as are also the dorsal setae which reach 574 in length. 

Remarks, The common oceurrence of this species on a pill-millipede in 
Malaya is remarkable as being an exception to the assumed restricted association 
of the Trombiculid larvae to vertebrate hosts. A few other cases of Leeuwen- 
hoekjids oceurring on invertebrates are, however, also known, 

A single specimen collected on boots at Noemfoor Is, Dutch New Guinea 
(D. C. Swan) has a significantly larger scutum, the Standard Data being: 
AW 103-6, PW 109-2, SB 64-4, ASB 35-4, PSB 58:8, SD 95-2, A-P 44:2, AM 
53:2, AL 44-8, PL 58:8, Sens. — DS to 624. 

This specimen may be regarded as belonging to a distinet race or population. 

The species was also collected in numbers on Owi Is,, Biak Is., Dutch New 
Guinea, by Maj. G. M, Kohls, and 1 have seen some specimens from there, 
taken from boots, Aug. 7, 1944, and from Lygosoma hinulia variegatum Aug. 
12, 1944, 


TROMBICULA HIRST Sambon 1927. 
Trombicula pseudookamushi v; deliensis Walch 1923, Tr. Vth, Bien. Cong. Far 
East. Assoc. Trop. Med., 601, Singapore (1924). 
Trombicula hirsti Sambon 1927, Ann. and Mag. Nat. Hist., (9), 20, 157; nec. 


Hirst 1929, Ann. and Mag. Nat, Hist, (10), 3, 564; Gater 1932, Parasito- 
logy, 24, 143; uec. Womersley 1934, Rec, S. Aust. Mus., 5, (2), 212. 
Trombicula hirstt y, morobensis Gunther 1938 (nom, nud.), Med. J. Aust., 2, 
(6), 202. 
Trombicula: hirsti v. buloloensis Gunther 1939, Proc. Linn. Soe. N.S.W., 
64, (1-2), 78. 
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Trombicula minor Womersley 1939, Tr. Roy. Soc. 8. x 63, (2), 152 (nec. 
Berlese); Gunther 1939 (Dee.), Proc, Linn. Soc, New South Wales, 64, 
(5-6), 466 (nec. Berl.) ; Womersley and Heaslip, Tr. Roy. Soc, S. Aust., 67 
(1), 92 (nec. Berl.) ; Womersley 1944, Tr. Roy, Soc. $. Aust., 68 (1), 92. 


Trombicula minor v. deliensis Womersley and Heaslip 1948, Tr, Roy, Soc, $. 
Aust., 67, (1), 94. 


Trombicula mediocris Womersley and Heaslip 1943, Tr. koy. Soc. S. Anst., 67, 
(1), 92, (nee. Berl.). | 


Trombicula (Eutrombicula) hirsti Sig Thor and Willmann 1947, Das Tierreich, 

Lfg. 71b, 285 (in part). 

Plate 13, fig. E-I. | 

Willmann (Zool, Anz., 1940) has re-examined the types of Trombicula minor 
Berl, in the Hamburg Museum, and shown that not only were they adults from 
Tjompea, Java (not nymphs as assumed by other workers), but that they were 
labelled “aus Hohlenguano gesiebt’’. The latter faet was not mentioned by 
Berlese, but as cave guano is usually that of bats, it seems highly probable, as 
suggested by Ewing (Naval Med. Bull., 43, (4), 837-39, Oct., 1944), that the 
larvae of T. minor Berlese, when diseovered will be found to be bat parasites. 

The larvae deseribed and recorded in reeent years from Australia and New 
Guinea, are generally found on birds, or animals, such as bush fowl, rodents and 
bandicoots, etc., and it appears unlikely that they can be referred to Berlese’s 
species. Whether, however, any of the known batinfekting larvae are those 
of T. minor Berl. must await rearing experiments, and, jin view of the urgent 
need for eorrelating the larvae with the type of Trombicula Berlese, every 
chance should be taken of rearing the known bat larvae to nymphs and/or 
adults; as well as of re-discovering the adults and rearing larvae therefrom. 

In view of the above remarks, the question of the correct name to apply to 
the Australian and New Guinea species becomes important, and although still 
confused for the reasons stated, the synonymy appears to be as given above. 

The form described by Walch in 1923 as T. pseudoakamushi v. deliensis from 
Sumatra, is the same as Gunther’s hirsti v. buloloensis from New Guinea, bnt 
the Standard Data is slightly greater than in the typical form from Queens- 
land as is shown in the key to species. Sig Thor and Willmann 1947 place 
Walch's form as a synonym of T. pallida Nagayo et al,, from which it is clearly 
distinct as given in the key. 

As the New Guinea and Queensland material is so little different in Standard 
Data (see Key) the following values are given for a combination of 50 speci- 
mens from Queensland and 23 specimens from New Guinea: 
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AW 
PW 
8B 
ASB 
PSB 
SD 
A-P 
AM 
AL 
PL 


Sens. 
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Mean 
83-50-34 
96-60-37 
42-8+0-22 
29-2+0-12 
38-60-26 
67:-8+0-29 
35-90-17 
40-6+0:34 
45:952-0-33 
54:154+0-23 


1 64-80-36 


Standard 
Deviation 
2-43+0-24 
2:650-26 
1:53::0:15 
0*862-0-12 
1-86+0-18 
2-09+0-21 
1:23+0:12 
2:35+0'24 
2:37 0-24 


, 1-56+0-16 


1-80 +0-24 


Theoretical 


Range 
76-2-90-8 
88-7-104-5 
38-2-47:4 
26-6-31.8 
33 -0-4£4-2 
61-6-74-0 
32-2-39:6 
33-6-47-6 
38-85-53-05 
49.45—58-85 
59-5-70:3 


HIRSTI f. NISSANENSE nov. 


Observed 
Range 
77-0-90-0 
900-104 0 
40. 047.0 
27:0-32:0 
36-0-40-0 
64-0-72:0 
32:039-0 - 
34-047:0 
40-0-50-0 
50:0-57 -0 
60-0-68-0 


Coeff. of 


Variation 


2-0 


Trombicula hirsti Dumbleton 1947, Tr. Roy. Soc. N. Zealand, 76, 413. 


Through the kindness of Dr. L. J. Dumbleton, I have been able to study a 
series of 14 specimens, 9 from pigs, and 5 from man, of the species which he 
recorded as T. hirsti from Nissan Is. (Green Is.), Territory of New Guinea, 


1944, 


In the Standard Data given below, the values are significantly higher and 
the population may be regarded as a distinet form: 


Mean 
109-7075 
125:7+1-:16 
58:70:61 
32.0 
43-0 
75-0 
43-0 
53-9+0:4 
61-2+0: 
65-9+1-2 
60-60-64 


9 
9 
u 
2 


Standard 
Deviation 


2:3920-53 
4-48+0-82 
2-382-0:43 


'Theoretical 


Range 
101-0-118.4 
112-3-139-1 
51-6-65.8 


No variation recorded. 
No variation recorded, 
No variation recorded. 
No variation recorded. 


1:88+0-34 
3°1740°58 
4:55=-0.86 
2-23+0-46 


48-2-59-6 
51-7-70:7 
52-3-79-5 
53:9-67-3 


iunsTI f, MAKE! Radford 1946. 


Observed 
Bange 


104-0-115 0 
115:0-133-0 
54-0-61-0 


= 
o 
be; 
T 
e 


or CT CA 
ZA He 


Trombicula haket Radford 1946, Proc. Zool, Soc., London, 116, (2). 


Radford deseribed T. hakei from a Copper-headed snake (Coluber radiatus 
Schlegel) from Imphal, Manipur State, India, 10 May, 1940. I am greatly 
indebted to him for a paratype of his speeies, and from an examination of this, 
and of his description and figure I am convinced that it. cannot be separated 
specifically from typical hirsti Sambon, except on the size of the seutum and 
the Standard Data, which lie between that of the typical form and £, nissanense. 


Coeff. of 
Variation 


2:6 
3-6 
4:0 


Om a w 
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The Standard Data from the paratype available to me, as compared with 
the values given by Radford (in parentheses) are: AW] 95-0 (85-0), PW 110-0 
(102-0), SB 43-0 (45:0), ASB 33-0 (34-0), PSB|48-0 (34-0), SD 81:0 
(68-0), A-P 39-0 (34-0), AM 58-0 (45:0), AL 55:0 (40-0), PL 70-0 (54-0), 
Sens. 70:0 (65-0). | 
It is best considered as only a race or form of hitsti Sambon. 
| 
TROMBICULA SOBRINA Sp. n. 


Plate 13, fig. J-L. | 


Description of Larvae. Shape ovate with sides somewhat flattened. Length 
(engorged) to 630%, width to 4804. Scutum as figured, irregularly punctate, 
nearly twice as long as wide, anterior margin lightly sinuous; posterior margin 
more than twice as deep as distance between SB and PL and rather evenly 
curved, SB nearer to line of PL than to AL. Eyes J+ 2, on distinct ocular 
shields, fairly close to lateral scutal margins and posterior the smaller. Cheli- 
cerae damaged in. all specimens. Galeal setae ? Palpi stout, with bifurcate 
tibial claw; setae on femur with 2-3 short branches, often appearing nude; on 
genu nude, on tibia, dorsal and lateral nude, but ventral branched; tarsi short 
with sub-basal sensory rod and a subapical nude seta, and 6 ciliated setae, five 
of which have 3-4 short stout branches, the other being stouter with more 
branches and over-reaching the tip of palpal claw. Dorsal setae rather stiff and 
blunt with short ciliations, 20 in number and arranged 2,6,6.4.2, to 50p long. 
Ventrally with a pair of branched setae on maxillae, a ciliated seta on each coxa, 
a pair between coxae I and between coxae III and thereafter 6.2.2.2, to 304 long, 
and rather more slender than dorsal setae. Legs: I 3204 Jong, II 3004, III 3201; 
tarsi I and II with dorsal sensory rod, TII with a long dude outstanding seta. 

The Standard Data for the type and 10 paratypes are'as follows: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Runge Variation 
AW 97:1+1:00 3-32+0-71 87-1-107-1 91-0-103-0 3:4 
PW 111-3+1-09 3-61+0-77 100-5-122-1 107+0-11B-0 3.2 
SB 48-10-43 3-46+0-31 43-8-52.4 46-0-51-0 3:0 
ASB 27:5520:-41 1-35+0-29 23-531-6 26-0-30-0 4-9 
PSB 34-00-53 1:762:0-28 28-7-39.3 32:0-37:0 5-2 
SD 61:42c-0-90 2-08--0-63 52:5-70;:4 58:0-66-0 4*8 
A-P 84-22:0-52 1-72+0-36 29:1-39-3 32-0-37-0 5-0 
AM 39,720-33 0-820-23 37-3-42+-1 38-0-40-0 2-0 
AL 46-1+0-64 8-02+0-45 40:1-52-1 | 43-0-50-0 4.4 
PL 54-00-60 2:002£0-42 48-0-60-0 50-0-56-0 3:7 


Sens, 64-0 Only one determination. 
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Loc. and Host. The type and 10 paratypes from a skink, Lygosoma stanley- 
anum from the Wau-Edie Creek Rd., New Guinea, 11 Sept., 1944, along with 
T. lygosomoides sp. n. collected by the late Dr. Consett Davies. 

Remarks. This species in the bifurcate palpal claw, the DS, and the punc- 
tation of the scutum, is closely allied to T. hirsti. It differs from that species, 
however, in the scutum being very much wider than long, the ratio of PW/SD 
= 1:86 (in hirsti PW/SD = 1-35 to 1-52) as in the key. 


TROMBICULA ABLEPHARA .SP. D. 


Plate 14, fig. A-C. 


Description of Larvae. Shape oval. Length (partially engorged) to 450», 
width to 3604. Dorsal scutum as figured, with strongly sinuous anterior margin 
and evenly rounded posterior margin which is less than twice as deep as the 
distance between line of SB and PL. SB nearer to PL than to AL, surface only 
sparsely and irregularly punctate, sensillae missing in all specimens; scutal setae 
short, pointed and shortly ciliated. Eyes 2 + 2, rather small, on distinct ocular 
shields, posterior the smaller, Chelicerae damaged, Galeal setae nude. Palpi 
stout with bifurcate tibial claw; setae on femur, genu and tibia all nude; tarsi 
with sub-basal sensory rod, and subapical nude seta, and 5-6 ciliated setae, one 
of which over-reaches tip of claw. Dorsal setae stiff and only slightly curved, 
shortly ciliated, 22 in number, to 354 long and arranged 2.6,6.4.2.2. Ventrally 
with paired branched setae on maxillae, a single ciliated seta on each coxa, a 
pair between coxae I and between coxae III, and thereafter ca. 4.2.2.2, to 301 
long. Legs: I 2404 long, IT 2104, ITI 2405; tarsi I and II with dorsal sensory 
rod, III with a long outstanding nude seta. 

The Standard Data for the type and 3 paratypes are: 


Btandard Theoretical Observed Coeff, of 
"Mean Deviation Rauge Range Variation 
AW 73-2540-75 1-50+0-53 68-75-77-75 72-0-75-0 2-0 
PW 90-2£1-25 9-502-0:88 82-7-97-7 87-0-92-0 2:7 
8B 86:00:58 1-1520-41 32-5-39.4 35-0-37-0 2-8 
ASB 21:0 No variation recorded, 
PSB 31-0+0:58 1-182:0-41 27-65-34-45 30-0-32-0 5-7 
SD 52-02:0-58 1:15+0-41 48 -5-55:4 51:0-53-0 2-2 
A-P 29-00-41 0-81+0-29 26:6-31+4 28-0-30-0 2:8 
AM 24:0 No variation recorded. 
AT 24-5+0-50 1.00+0-35 21:5-27-5 24-0-26-0 4-1 
PL 32.550:50 1000-35 29:5-35-5 '32:0-34:0 3-1 


Sens. Missing in all specimens, 
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Loc. and. Host. The type and 3 paratypes from a skink Ablepharus 
boutom from Port Moresby, New Guinea, July, 1944, collected by the late 
Dr. Consett Davies. | 

Remarks. Although the sensillae are missing in i specimens, this species 
is undoubtedly a true Trombicula in the older sense. It differs from the closely 
allied species as given in the key. | 

Another small population from a skink Lygosoma (Leiolopisma) challengeri 
from Mt. Lamington, National Park, Queensland, Dee, 1948 (H.W.) is also 
referred to this species, although the Standard Data [ave significantly greater 
and suggest a different race or form. The Standard Data for 7 specimens are: 


Standard Theoretical | Observed Coeff, of 

Mean Deviation Range | Range Variation 
AW 86-8+1-22 3-23+0-86 77:1-96.5 | 84-0-92-4 3-7 
PW 104:8+1:48 3:912-1.05 93-1-116-5 98-0-109-2 3-7 
SB d46-0+1-03 2-73+0-73 37-8-54.2 42:0-50:4 5:9 
ASB 25-2 No variation recorded. 
PSB 28-0 No variation recorded, 
SD 53-2 No variation recorded. 
A-P 32:4+0-56 1-50+0+40 27-9-36-9 30: 8-33-86 4-6 
AM 30-8 , No variation recorded. i 
AT 33-2+0'40 1:062-0-28 30:0-26-4 30-8-33-6 3-2 
PL 44-42-0-73 1-93+0-52 38-6-50-: 2. 42:0-47-6 4-3 
Sens. 60-70-93 1:622-0-66 55-9-65:5 58-8-61-6 2.7 


TROMBICULA (TROMBICULA) WICHMANNI (Quds. 1905). 
Trombidium wichmanni Ouds. 1905. Ent. Ber., 1, (22), 217; idem, Nova Guinea, 
1905, 5, 106, 132, pl. IV, fig. 67-68; idem, 1908, Tijds. Entom., 51, 25, 52, 38. 

Allothrombium wichmanni Ouds. 1906. Ent. Ber. 2, (28), 58-59, 


Trombidium (Heterotrombidium) wichmanni, Verdun 1909 in Cr. Soc. Biol, 
Paris, 67, 246. 

Microtrombidium wichmanni Ouds. 1909, Ent. Ber., 3, (50), 20; idem, 1912, 
Zool. Jahrb., Suppl. 14, 9. 

Trombicula mediocris Berl, 1912, Redia, 8, (1), 93; Hatori 1919, Ann. Trop. 
Med. Parasitol., 13, 233; Kawamura and Yamaguchi 1921, Kitasato 
Archiv. Exper. Med., 4, 169. 

Trombicula psewloakamushi Hatori 1920 (non Tanaka), Taiwan Igakai Zasshi, 
No. 209. Pt. II; idem, Ann. Trop. Med. Parasitol, 13, 233; Kawamura and 
Yamaguchi 1921, Kitasato Archiv. Exper, Med., 4, 169. 


Trombicula hirsti, Gater 1932, Parasitol., 24, 147, 
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Trombicula wichmanni, Gunther 1940, Proc. Linn, Soe. New South Wales, 65, 
(5, 6), 480; Womersley and Heaslip 1943, Tr. Roy, Soc. S. Aust., 67, (1), 
92. 


Trombicula hatorii Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 67, 
(1), 92. 
Trombieula (Eutrombicula) wichmanni, Sig Thor and Willmann 1947, Das 
Tierreich, Lfg., 71b, 277. 
Plate 14, fig. D-G. 


Oudemans originally described T. wichmanni from the Crowned Pigeon 
Goura coronata from New Guinea, and from man in the North Celebes. 

In 1940, Gunther reeorded it from the mouse deer, Tragulus borneanus 
from British North Borneo. Of his material four specimens were reported on by 
Womesley and Heaslip in 1943 and the Standard Data therefrom given. 

In 1919 Hatori referred to, but did not describe a larval Trombicula from 
Formosa under the name of “‘pseudoakamushi (non Tanaka)" and claimed to 
have reared larvae from captured adults considered ta be identical with 
T. mediocris Berl. Later in 1921 Kawamura and Yamaguchi working also 
on Formosan material described and figured in detail the larvae of what they 
regarded as Hatori's species; they also obtained adults and affirmed Hatori's 
view that the larvae were those of mediocris Berl. 

In 1943 Womersley and Heaslip after showing that the name pseudoaka- 
mushi was invalid, named the Formosan larvae as hatorii and gave the Standard 
Data based on figures and measurements of Kawamura and Yamaguchi. 

The identity of the larvae with the adult mediocris was still regarded as 
not finally proven. They were, however, shown to be closely allied to wichmanni 
Ouds., only differing in the higher values of AM, AL, PL and Sens. and in the 
posterior scutal margin not being so sinuous medially but more evenly rounded. 

I have received from Maj. R. N. McCulloch four adult Trombicula collected 
in soil in New Guinea, from which he suceessfully reared a number of larvae, 
These adults, as discussed in the Adult Section of this paper, proved upon 
examination to agree with the figures and data given by Kawamura and Yama- 
guchi for their Formosan mediocris. They also agreed with Berlese’s descrip- 
tion except that he gives the colour as white whereas the Formosan and New 
Guinea specimens were red in life. Berlese’s material, however, may have be- 
come bleached in spirit. 

In describing his methods of rearing larvae from adults captured in the 
field, Maj. McCulloch writes: 


“The adult specimens later determined as mediocris were collected at Lae 
on April 9th and 10th, 1944. In searching for them and keeping them (and also 
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the larvae) in the laboratory I followed the advice of Maj. G. M. Kohls. In 
jungle where larval mites were relatively numerous, litter was seraped from 
the soil and adults watched for on the surface, then in the top inch of soil and 
finally in some patches by digging and crumbling the soil down to about 6 inches, 

“In two days about 15 adult red Trombieulids were found in or close to 
the surface. There were also present at various depths more numerous and 
larger mites, probably adult Erythraeidae, ete, The adult Trombiculids were 
tubed individually, each with about a teaspoonful of moist soil, previously 
sterilized by steaming, from the locality. The test-tubes were closed by corks, 
perforated to allow aeration, covered with calico and inverted into the tubes to 
give a tight fit so that the larvae could not force their way into any space between 
the edge of the cork and the glass. | 

“The specimens were kept in the laboratory where the temperature varied 
between 74° F. in the early morning aud 85°-88° F, in the afternoon, A few 
drops of water were added to the soil in each tube from time to time and a 
little condesed moisture was always present on the inner wall of the tube. In 
this manner, larvae of Schöngastia blestowei were kept, alive for as long as 46 
days. | 

“The living adult Trombieulids were examined from time to time as other 
work allowed. On May 15th it was observed that one adult had produced more 
than a dozen larvae apparently sometime earlier. No eggs were found. Some of 
the other adnlts had died, and the remainder had then to be killed. The 
specimens of larvae and adults were then forwarded to Adelaide for identifica- 
tion.” 

This species is certainly very closely related to hirsti Sambon as was shown 
by Sambon 1927. The difference of the evenly curved posterior seutal margin 
in hirsti (sie minor) and the medially sinuous margin in wiehmanni, given by 
Womersley and Heaslip in 1943 is not easy to use in practice. The two species 
differ more markedly, however, in the greater depth of the posterior scutal 
margin in hirsti, than in uichmannt. In hirsti, the greatest depth of the pos- 
terior margin beyond the line of PL is twice or more, than the distance 
between the lines of SB and PL; in wichmanni it is less than twice the distance. 

The relationship of T. (T.) wichmanni (Ouds.) to other species is shown 
in the new key to the species. Along with T. (T.) ablephara sp. n. it differs 
from T. (T.) hirsti Sambon and T. (T.) sobrina sp. n. in the much shallower 
posterior seutal margin. From ablephara it differs in having both the femoral 
and ventro-tibial setae of the palpi branched. The surface of the dorsal scutum 
is distinctly striate-punctate as is clearly indicated in Oudemans’ figures, and 
in this feature wichmanni is closely related to the scincoides-kohlsi-tovelli group, 
but differs in the presence of a long nude seta on tarsi III, 
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As in other species of which a fair amount of material from different 
localities is available for study, the different populations show significant varia- 
tions in the Standard Data measurements. 

Four of these populations have been examined biometrically, as given in 
Table B. The populations are: 


I. Borneo: Six specimens from ©. Gunther from the mouse deer, 
Tragulus borneanus, from Bode River, 1939; eleven specimens collected 
by R. N. McCulloch as follows: Labuan, 17 June, 1945, on boots (1); 
Limbang, 22 July, 1945, on boots (3); Balikpapan, 23 Aug., 1945 (1); 
ditto, 1 Sept., 1945, on rotten log (1); Brunei, 8 July, 1945, on boots 
(1), 20 July, 1945, on boots (3); (seventeen specimens in all). 

II. Celebes: Morotai, Halmahera, on boots in Sabala scrub, 13 and 14 May, 
1945, (3 spee.), (R.N.McC.). 

III. New Guinea: Làe 11 Mar, 1944 (1), 17 Apr, 1944 (1) on boots- 
(R.N.MeC.); Dobodura, 6 Sept, 1943 (1 on man), (R.N.McC.) ; Dobo- 
dura, June, 1944, on snake (5), (G. M. Kohls); Lae, 10 Apr., 1944, (1 
spec. reared from adult identified as T. mediocris. Berl), (R.N.MeC.), 
nine specimens in all). 

IV. Philippine Island: Bagabag, Luzon, 10 Aug., 1945, (6 spec. off Man), 

(C. B. Philip and A. Mundan). 

From the Analysis of Variance of these populations (Table B) it is 
seen that the variation between the populations is significantly different from 
the variation within the populations at the 0-1% level of probability. 

Similarly the Difference of Means of the Standard Data of the population 
from Borneo compared with those of other populations in general, also shows 
significant variations as in the following table. 


TABLE A, 


Significance of Differences of Standard Data of 3 Populations of T. (T.) wich- 
manni compared with a fourth populations from Borneo, at 5%, 1% and 
0:1% probability. 


AW PW SB ASB PSB SD A-P AM AL PL Sens, 


Celebes +++ rera TE WIE ++++++ — 

New Guinea +++ Hr tet + ++ ttt +++ 

ms g s s s Tu — +++ ++ ++ ++++ ++ + 
— Not significant ++ Significant at 1 p.c. 


+ Signifieant at 5 p.e. +++ Significant at 0-1 p.c. 
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As the values of F in the Analysis of Variance in the above populations, 
although significant at the 0:1% level of probability given in Fisher’s Tables, 
are very much lower than those found in the different populations of T. delien- 
sis and akamushi, it would seem uncertain whether the populations of wich- 
manni are sufficiently distinct to justify racial trinomial names. For the present 
it seems advisable to do no more than indicate that in the Standard Data, there 
are biometric differenecs between the populations from different areas. 


TABLE B. 


Frequency of different values of Standard Data in mierons for four popula- 
tions of Trombicula wichmanni (Ouds.). 


N.B.— The variance Ratio (F) from Fisher's tables for n/n at the 0-196 
level is given in parenthesis. 
AW = Anterior width of dorsal seutum as measured between AL. 

AW I Il HHI IV Total 
83 1/83 1/83 166 
84 
85 2/170 170 
86 4/344 2/172 516 
87 
88 3/264 264 
89 2/179 1/89 267 
9% 5/450 : 4/360 810 
91 - ` ' 2/182 1/91 273 
92 bs š 
93 1/83 1/93 186 
94 2/188 188 
95 
96 
97 2/194 194 
98 
99 

100 

101 1/101 101 

17/1507 3/295 9/789 6/544 3,135 

Moy 88-6510-68 98:3+1-34 87-553 -14 90-70-49 

Ste, 2-81+0-48 2-32+0-95 3:43+0-»81 1-21+0-35 

Analysis of Variance. 
Variability. £. Mean Bq. F. 

Between Groups 3 95-2889 - .- 12:37 (7-05) 

Witkin Groups 31 7-7001 
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PW = Posterior width of seutum as measured between PL. 


PW I II III IV Total 
95 1/95 95 
96 
97 2/194 194 
98 | 
99 

100 1/100 100 

101 4/404 : 2/202 606 

102, 

103 

104 9/936 3/312 1/104 1,352 

105 

106 1/106 $ 106 

107 

108 2/216 1/108 1/108 432 

109 

110 2/220 220 

111 1/111 2/222 333 

112 I I 

113 

114 

` 115 2/230 . 230 
17/1,762 3/341 9/911 6/654 3,668 
Mom 103-65+0-56 113-7+1-34 101-22-1-41 109-0+1-09 
Ste, 2-31+0-40 2.322-0-95 4-24+1-0 2-682-0-77 


Analysis of Variance. 


Variability. f. Mean Sa. F. 
Between Groups 3 159-8318 17-94 (7:05) 
Within Groups 81 8-9066 j 


SB = as measured between sensillae bases. 


8B > TI III IV Total 
40 1/40 40 
41 
42 1/42 1/42 84 
43 11/473 1/43 516 
44 
45 2/90 4/180 1/45 315 
46 I 
47 ` 2/94 1/47 2/94 5/235 470 
48 1/48 48 
49 i 
50 2/100 100 
17/739 3/147 9/407 6/280 1,573 
M+oy 43-352-0-41 49-0+1-0 45-22-0-64 46-72-0-33 
Ste, 1:702-0-29 1-73+0-71 1-922-0-45 0-82+0-23 
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Analysis of Variance. 


Variability. £f Mean Sq. 
Between Groups 8 84-9205 
Within Groups 81 2-7459 


F. 
18-7 (7:05) 


ASB = distance between anterior margin of dorsal scutum and a line joining centres of 


sensillae bases. 


ASB 1 II IJI IV Total 
ee m 0g tt 194€ 
26 4/104 104 
27 1/27 1/27 64 

28 
29 5/145 : 3/87 232 
30 
31 
32 11/352 3/96 1/32 6/192 672 
17/542 3/96 9/250 6/192 1,062 
Mom 30-8=0-41 32-0 27-8070 32-0 
Ste, 1700.29 — 2-11:0-50 = 
Analysis of Variance. 
Variability, f. Mean Sq. F. 
Between Groups 3 29-8595 11-28 (7-05) 
Within Groups 31 2.646 


Emo EU AA m C 


PSB = distance between posterior margin of dorsal seutum and a line joining sensillae bases. 


PSB I II IJI IV Total 
O nT 
30 2/60 2/60 120 
31 
32 10/320 i 6/192 512 
33 
34 2/68 68 
35 
36 3/108 3/108 1/36 6/216 468 
17/556 3/108 9/288 6/216 1,188 
Mztcy 32-70-45 36-0 32-00-99 86-0 
Ste, 1-86240°32 — 2-192:0-73 — 


Analysis of Variance. 
Variability. E Mean Sq. 


Between Groups 3 28-8807 
Within Groups 31 2-5655 


F, 
11:26 (7-05) 
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SD = total depth of dorsal seutum = ASB + PSB. 
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III IV 
1/56 
3/174 
2/118 
2/122 
6/408 
8/470 6/408 
58-76+0:51 
1-67+0:42 


SD 1 11 
56 
57 1/57 
58 
59 1/59 
60 . 
61 4/244 
62 
63 
64 6/384 
65 
66 2/132 
67 
68 3/204 3/204 
17/1,080 3/204 
Mey 63-5+0:77 68-0 
Ste, 3-18+0-55 — 
Analysis of Variance. 
Variability. £ 
Between Groups 3 
Within Groups 30 
A—P = distance between AL and PL. 
A-P I H 
32 1/32 
83 1/83 
34 
35 4/140 
86 6/216 
37 1/37 
38 
39 5/195 2/78 
17/616 3/115 
Moy 36-2+0:52 38-3:-0-67 
Str, 2-14+0-37 1-16+0-47 


Mean Sq. 
120-8333 
6-0575 
II IV 
8/256 
1/33 
2/72 
4/156 
9/289 6/228 
32-12-0-11 
0-333-0-08 


F. 


19-94 (7-05) 


Total 
288 
66 


140 
288 
37 


429 
1,248 


38-02-0-63 
1-55+0-45 
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Analysis of Variance. 
Variability. t. Mean Sq. F. 


Between Groups 3 57-7571 20-42 (7:05) 
Within Groups 31 2.8585 


AM == length of antero-median scutal seta. 


AM I II IJI IV Total 
39 1/39 39 
40 1/40 1/40 2/80 . 160 
41 1/41 41 
42 1/42 42 
43 2/86 2/86 2/86 258 
44 
45 2/90 90 
46 
47 4/188 188 
48 1/48 1/48 I 96 
49 
50 4/200 3/150 350 
51 
52 
53 
54 3 

1/54 54 
15/694 3/126 7/294 4/204 1,318 
Mey  46-3+0:-89 42:0+1-0 42.0+1-15 51-0+1-0 
Sto, 3-19+0-58 1-73-+0-71 3-052-0-82 2-00-71 
Analysis of Variance. 
Variability. f. Mean Sq. F. 
Between Groups 3 84-0797 9-69 (7-45) 
Within Groups 25 8-6773 


AL = length of antero-lateral scutal setae. 


AL I II III IV Total 
43 1/43 43 
44 
45 2/90 90 
46 
47 3/141 141 
48 1/48 2/96 144 
49 AE 


50 5/250 1/50 300 
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AL I II II IV Total 

51 1/51 51 

52 1/52 1/52 104 

53 

54 9/486 1/54 1/54 594 

55 

56 1/56 56 

57 3/171 171 

58 

59 

60 

61 1/61 61 
17/887 3/141 8/385 6/342 1,755 

Macy 52-2+0-52 47-0 f 48-1+1-32 57-00-93 

Ste, 2-132-0-36 — 3-743-0-94 2-282-0:66 

Analysis of Variance. 
Variability. f. Mean Sq. F, 
Between Groups 3 112-7279 16-92 (7-05) 
Within Groups 30 6-166615 


PL = length of postero-lateral seutal setae. 


PL I I II IV Total 
y 2 00 — UO Ld mo ss Ivo KN 
51 
52 
53 1/53 53 
54 2/108 108 
55 2/110 110 
56 2/112 112 
57 1/57 1/57 114. 
58 1/58 58 
59 
60 2/120 120 
61 7/427 1/61 1/61 549 
62 1/62 62 
63 2/126 1/63 189 
64 2/128 128 
65 1/65 1/65 130 
66 
67 
68 3/204 204 
17/1,043 3/1065 -  8/436 6/393 2,037 
Moy 61-3540.5 . 55-0-1-0 54-5--1-83 65.5--1.23 
Sto, 2-06-0-35 1-7340-71: 3-58--0-90 3-012-0-87 
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Analysis of Variance. 


Variability. f. Mean Sq. F. 
Between Groups 3 176-451 25°28 (7-05) 
Within Groups 30 6-9794 


Sena. = length of sensillae. 
T A —— . —  —— Maipo — — ee > 


Sens. I JI IJI IV Total 
60 1/60 60 
61 
62 
63 
64 ' 3/192 192 
65 [ 1/65 1/68 130 
66 1/66 66 
67 
68 4/272 - l 2/136 408 
69 ' 

70 2/140 1/70 ' 210 
71 
72 5/360 360 
73 
74 
75 1/75 l 75 
; 12/847 2/135 : 5/8318 3/201 1,501 
Maton 70°60-66 67-5+2:5 63-60-99 67-0+1°0 
Ste, 2-27--0-46 3-53-+1:77 2:20+0-69 1:73>0-70 


Analysis of Variance. 


Variability. f. Mean Sq. F. 
THE re il ML A ue PE Oc AS NUT - 
Between Groups 3 59-749 11-367 (8-49) 

Within Groups 18 5- 2564 


A further population of nineteen specimens collected from a species of 
Lygosoma at Kerowie, N.G. at 5,000 feet by the late Dr. Consett Davis has the 
following Standard Data. It comes very close to the small population from 
the Celebes reported above, in that it does not differ significantly at the 0-1% 
level of probability. 
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Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
` AW 98-240-53 2-32+0-38 91:3-105:1 94:0-101-0 2-4 
PW 113-25+0-44 1-94+0-31 107-45-119-05 110-0-117-0 1-7 
SB 48-852-0-39 1-71+0-28 43-7-54:0 45-0-52-0 3.5 
ABB. 27-30-35 1-58+0-25 22.7-31-9 25-0-29-0 5:6 
PSB 32-42-0-15 0-84+0-12 29-9-34-9 32-0-34-0 9.6 
SD 59.85--0-44 1-92+0-31 54-1-65-6 57-0-63-0 3-2 
A-P 38-25--0-45 1-97+0-32 30-35-4215 32-0-39-0 5-4 
AM 35-952c0:46 2-03-+0-33 29-3-42*0 32.0-39-0 5.6 
AL 45-0--0-46 2-00+0:32 38-0-51:0 43-0-47-0 4-4 
PL 53-1+0:60 2-62--0-42 45:3-60:9 47-0-57-0 4-9 
Sena. 67-0+0-80 3-40+0+57 56-8-77-2 61.0-72-0 5-0 


From Malaya (Kuala Lumpur distriet) also I have been able to study a 
large number of specimens of wichmanni, and from this population of 47 speci- 
mens, including 17 of Gater’s original Malayan material labelled as “ Trombi- 
cula hirsti Sambon”, the Standard Data is as follows: The slides of Gater's 


and the other material were kindly sent to me by Dr. J. R. Audy. 


Standard Theoretieal Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 88:52:0-40 2-7420-28 80:3-86-7 84.0-95-2 3-1 
PW .107-75-+0:50 3*462-0-36 97.4—118:1 103:6-114 8 3-2 
SB 45.320:17 1-20+0°12 41:7-48-9 44-8-50-4 2-6 
ARB 31-75+0-*21 1:-43+0-15 27-45-36 -05 28-0-33:6 4-5 
PSB 34-55+0r26 1-78+0-18 29-2-39-9 30-8—36-4 5.32 
SD 66-3+0-41 2:830-29 57:8-74-8 61:6-70*0 4-3 
A-P 36-4 No variation recorded. 
AM 49-10-36 2-20+0:25 42°5-55-7 42-0-50-4 4-4 
AL 53:8+0:44 2-80+0-31 45-4—62-3 47:6-58-8 5:2 
PL 60-20-39 2:48 50-27 52:8-67-6 53-2-64.4 4.1 
Sens, 61-70-28 1-33+0:20 57-7-655-7 58:8-64:- 2:1 


TROMBIOULA ANOUS (Wharton 1945). 


Acariscus anous Wharton 1945, J, Parasitol., 31, (6), 403, 
Plate 14, fig. H-J. 


This species was recently described by Dr. @. W. Wharton for specimens 
found on the wings of the Tattler, Anous stolidus and Noddy, Heteroscelus 
incanus from Ypao Point, Guam, 27 May, 1925. I am gratefully indebted to 
him for the presentation of two paratypes from which the following details and 
the figures are taken. 

The body shape is ovoid. The length of engorged specimens to 390p, and the 
width to 3004. The sentum is sparsely and finely punctate, and as figured, with 
the anterior margin strongly sinuate and posterior margin moderately deep. 
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behind line of PL; sensillae bases distinctly in advance of PL. Eyes 2+ 2, on 
distinet ocular shields, posterior the smaller. Chelicerae with only the usual 
apical tricuspid eap. Galeal setae nude. Palpi stout, tibial claw rather strongly 
curved and bifureate ; seta on palpal femur with 5-6 branches, fine; on genu with 
2-8 short branches; all setae on tibia apparently nude. Dorsal setae long and 
slender, with fine ciliations, to 70, long, and arranged ca. 2.8.8.6.4.4.2 — 34 in 
number. Ventrally with the usual pair of branched setae on gnathosoma, a 
single seta on each coxa, a pair between eoxae I and between coxae III and 
thereafter approximately 8.8.8.6.4.4.2. to 40p long. Tarsi of leg III with a long 
nude seta, The Standard Data are: AW 103:0, PW 118-0, SB 44-0, ASB 
36-0, PSB 23:0, SD 59-0, A-P 32-0, AM 43-0, AL 60-0, PL 85-0, Sens. 90-0. 


TROMBICULA PLUVIUS (Wharton 1945). 


Acariscus pluvius Wharton 1945, J. Parasitol., 31, (6), 401. 
Plate 14, fig. K-M. 


Dr. G. W. Wharton has very kindly furnished me with two paratypes from 
the Noddy, Anous tenuirostris, from the Jaba River, Bougainville, 9 Jan., 1945, 
from which the following details and the figures are drawn. 

Shape of body ovoid. Length (engorged) 450p, width 3604. Dorsal seutum 
sparsely and finely punctate, but smaller than in anous and with the posterior 
seutal margin very shallow behind line of PL; sensillae bases slightly anterior of 
PL. Eyes? +2, on distinct ocular shields and posterior the smaller. Chelicerae 
simple, with only the apical tricuspid eap. Galeal setae nude, Palpi stout, with 
bifureate, strongly curved tibial claw; seta on palpal femur with short branches; 
all setae on genu and tibia apparently nude. Dorsal setae long, finely ciliated, 
to 70u long, and arranged approximately 2.10.8.8.4.4.2 — 38 in number, Vent- 
rally with the usual pair of branehed setae on gnathosoma, one on each coxa, a 
pair between coxae I and between coxae ITI and thereafter approximately 
10.8.8.8.6.4.2 = 46. Tarsi of leg III with a long nude outstanding seta. The 
Standard Data are: AW 86-0, PW 90:0, SB 36-0, ASB 29-0, PSB 16-0, SD 
45:0, A-P 30-0, AM 50-0, AL 40:0, PL 72-0, Sens. 60:0. 

Loc. Cape Torokina, Empress Augusta Bay, Bougainville Island, Austra- 
lan Mandate; Ypao Point, Guam, Mariana Islands. 

Hosts, Pluvialis dominica, Anous tenuirostris, Anous stolidus, Hetero- 
scelus incanus. A 

Remarks, This and the preeeding species are very close together in the 
eurved bifurcate palpal claw and the general form of the scutum, but. differ in 
the size of the seutum and in the number and arrangement of DS. 
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TROMBICULA LYGOSOMOIDES Sp. n. 


Plate 15, fig. A-D. 


Description of Larvae. Shape oval. Length unfed, 3454; width 2404. 
Dorsal seutum lightly and irregularly punetate, much wider than long, anterior 
margin slightly concave, posterior margin flattened medially and laterally 
rather angular (see Pl. 15, fig. A); sensillae bases only slightly in advance of 
line of PL. Eyes 2-+ 2, on distinet ocular shields, posterior eyes the smaller. 
Chelicerae with only the usual tricuspid cap, Gáleal setae nude. Palpi stout, 
tibial claw bifurcate, setae on palpal femur, genu and tibia all nude; tarsi with 
basal and subapical sensory rods, and 5 or 6 ciliated setae, one of which is longer 
and stronger than the others and over-reaches the tip of the tibial claw. Dorsal 
setae 26(28) in number, arranged 2.6(8).6.6.4,2, to 554 long. Ventrally with 
the usual pair of branched setae on gnathosóma, a ciliated seta on each coxa, a 
pair between coxae I and between coxae III, and thereafter 4.2.2.2, to 254 long. 
Legs: I 300% long, II 2804, III 3004; tarsi I and II with the usual dorsal rod- 
like seta, and tarsi III with a long outstanding nude seta. 

The Standard Data, in microns derived from seven specimens are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 102°7+0-86 2-29+0-61 95-85-109.55 100-0—106:0 2:25 
PW 123-0+0-64 1:68+0-45 118-0-128-0 120-0-124-0 1-4 
SB 47-60-61 1.625043 428-524 45:0-50-0 3-4 
ASB 29-0 No variation recorded. 
PSB 37-10-67 1-77+—0.47 31-342-4 35-0—10-0 4-8 
8D 65-90-67 1:77+0-47 60-6-71:2 64-0-69:0 2-7 
A-P 33:940-55 1:46+0+31 29.5-38-3 32-0-35-0 4-3 
AM 38-30-84 2-07 t0:59 32* 1-44: 5 35-0-40-0 5-4 
AL 47-7-£0-80 1-970-57 41-3-53 °6 46-0-50:0 3:1 
PL 53:1+1-18 3:11+0-83 43-8-62: 4 50-0-56:0 5:8 
Sens, 64-0 Only one determination. 


Loc. Seven specimens from the lizard Lygosoma stanleyanum, from the 
Wau-Edie Creek Rd., T.N.G., 11 Sept., 1944, collected by the late Dr. Consett 
Davis. 

Remarks. In the bifurcate tibial claw this species is à Eutrombicula in 
Ewing’s original definition, but in the number of dorsal setae it comes into 
Acariscus as separated later by the same author, both of which genera are now 
considered synonymous with Trombieula. 

It may be separated from its allies as in the key to species and on the form 
of the dorsal seutum. 
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TROMBICULA (TROMBICULA) SAMBONI Wom, 1939. 


Trombicula samboni Womersley 1939, Tr. Roy. Soc. S. Aust, 63 (2), 153; 
ibid, 1948, 67, (1), 95. 

Trombicula hirsti Hirst 1929, Aun, Mag. Nat. Hist,, (10), 3, 564; nec Sambon 
1927; Womersley 1934, Rec. S. Aust. Mus., 5, (2), 212, nec Sambon 1927. 


Plate 15, fig. E-H. 

This species is distinguished from T. hirsti Sambon 1927 in the number of 
DS. T. sambom is a common species in the south-east of South Australia, 
while Airsti is a Queensland and New Guinea species. 

In the new key to species it comes close to Iygosomoides sp. n. but is easily 
distinguished by the shape of the dorsal seutum, and the setae on the palpal 
femur and genu, and ventrally on the tibia, bemg branched. 

From the following species, T, (N.) sarcina (Wom. 1944), which is also a 
Queensland species, it differs in having only 26, instead of 28 DS, and more 
particularly in that in sarcina the posterior 12 DS are not in regular transverse 
rows, but arranged in two lateral clusters of 6 each, which have the counter- 
part on the ventral surface. 

The following Standard Data in microns is derived from 20 specimens: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 87°8+0-87 3-90+0-61 76:1-99-5 83-0-96-0 4.4 
PW 97:7--0-83 4-182-0.66 85:2-110:2 93-0-108-0 4-2 
SB 39-70-50 2-242-0-35 33-0—86-4 37:0-45-0 95.6 
ASB 39:05+0-44 1-962-0-31 3315-44-95 35-0-42-0 5:0 
PSB 29-2+0-32 1:4420-.23 24-9-33-5 27:033:0 4:9 
SD 68-20-63 . 2-81+0-44 59:8-76:6 62:0-74-0 4.1 
A-P 31:6%+0-30 1:362-0.21 27-5-35-7 29:0-33-0 4-3 
AM 40-320-32 1:18220.29 ^ 36-8-43:8 38-0-43-0 2-9 
AL 45-20-48 2:06+0-34 39-0-51-4 43-0-50-0 4:5 
PL 52-1+0-43 1-92+0:30 46:3—57-0 50:0-56:0 3-7 
Sens, 72.220:95 3:20--0-67 62.3-82.1 68-0-80:0 4:6 


TROMBICULA: (NEOTROMBICULA) SARCINA (Wom, 1944). 
Trombicula sarcina Womersley 1944, Tr. Roy. Soc. S, Aust., 68, (1), 95; Gill, 
Moule and Riek, 1945, Aust. Vet. Ji, 32, fig. 
Plate 15, fig. I-L. 


This is a very striking species, in that the posterior dorsal and ventral setae 
are arranged into two lateral clusters. Tt is an important economic species, for 
although its natural host is tbe Grey Kangaroo Macropus giganteus (Zimmer- 
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mann), in the Clermont district of Queensland it has been found to cause a 
serious ‘‘Trombidiosis’’ of sheep. (See Gill et al., A. Vet. J., 1945, p. 22). 

In the revised key to species it comes next to T. (T.) samboni Wom. from 
South Australia, but it is at once distinguished by the postero-lateral clusters 
of dorsal setae. It is also related to T. (? T.) macropus (Wom. 1936) and 
T. (1 T.) riot (Gunther 1939) but apart from other .minor differences the pos- 
terior dorsal setae in these are not in two clusters, and the total dorsal setae 
are more in these two species. ' 

The following Standard Data are derived from 9 speeimens of the original 
material: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 83-30-72 2:18+0-51 76-8-89-8 80-0-86-0 2:6 
PW 92-4£1-16 3:47+0-82 82-0-102-2 86*0--06-0 3:7 
8B 40-00-41 1-22+0-29 36:343:*7 38-0-41-0 3-0 
ASB 27-0 . No variation recorded. i ' 
PSB 34-90-36 1-090-26 31-6-38:3 32:037:0 3-1 
SD 62-00-43 1:322-0-31 58-0-66-0 59-0-8640 — 82-1. 
A-P 33-5+0-38 1-13+0:27 30-1-36-9 32:0-35:0 - 3-4 
AM 31-520-71 2-122:0-50 25-1-37-9 29-0-33-0 6-8 
AL 40-10-48 1-45+0-34 35:7-44-5 38-0-42 0 2-6 
PL 46-10-82 2-47+0-58 38-7-53-5 43-0-30-0 8:3 
Bens. 64-3-c1-66 4-08-+-1-18 52-1-76-5 60-0-70:0 6:8 


TROMBICULA KANZALWANENSIS SD. n. 


Plate 21, fig. H-L. 


Description of Larvae. Shape ovoid. Length (unengorged) 2604, width 
182%. Scutum finely punctate, shaped as figured with deep, evenly rounded 
posterior margin; SB slightly behind line of PL. Eyes 2 + 2, on ocular shields, 
posterior the smaller. Palpi with bifurcate tibial claw; setae on femur and 
genu strongly branched, on tibia only the ventral branched. Chelicerae simple, 
with only the apical tricuspid cap, Galeal setae nude. Dorsal setae strongly 
ciliated, ca. 52 in number, arranged 3 humeral on each side to 534 long, then 
10.2 (lateral) .8.2:10.8.4,2, to 424 long. Ventrally with a pair of branched setae 
on maxillae, one on each coxa, a pair between coxae I and between coxae ILI, 
and thereafter ea. 12.8.6.6.6.4, to 454 long. Coxae finely punctate. Legs: 1 2704 
long, II 240p, TIT 2804; coxae I and II with dorsal sensory rod; tarsi III with 
a long nude outstanding seta; telofemur of leg I with a pair of very long 
straight outstanding ciliated setae; telofeniur of legs II and IIl with one such 
seta. 
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The Standard Data for the type and one paratype are: 


AW PW SB ASB PSB SD A-P AM AL PL Sens. 
Type 70:0 89-6 30-8 28.0 28-0 56-0 25-2 42-0 42-0 56-0 70-0 


Para- 
type 75-6 95.2 38-6 28-0 28-0 56:0 25:2 42-0 42-0 56-0 70-0 


Loc. and. Host. The type and one paratype from rats, Kanzalwan, India, 
Oct. 10-11th, 1946 (S. L. Kalra). 

Remarks. A characteristic species on the humeral setae, and the long stiff 
outstanding ciliated setae on telofemora of legs. 


TROMBICULA MACROPUS Wom, 1936, 


Trombicula macropus Womersley 1936, J. Linn. Soc., London (Zool,), 40, (269), 
112; Womersley and Heaslip 1943, Tr. Roy. Soe. S. Aust, 67, (1), 97; 
Sig Thor and Willmann 1947. Das Tierreich, Lfg., 71b, 272. 


Plate 16, fig. A-D. 


As stated above, this species Js elosely related to T'. (N.) sarcina. (Wom.) 
and to T. (% T.) riot (Gunther), differing from both in the number of dorsal 
setae as given in the key, and from the former in that the posterior dorsal setae 
are not in two groups. It was originally deseribed from speeimens found in 
the groin of a wallaby, Macropus sp. from Darwin, Northern Territory of 
Australia. No fresh material has come to hand and the following Standard 
Data is given from 5 speeimens of the original material: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 83-4+1.-03 2:30+0-73 76-5-90-3 80-0-85-0 2-7 
PW 89-80-73 1-6440-52 84-9-04.7 88-0-91-0 1:8 
SB 36:00:63 1-41+0+45 31*8-40-2 34-0-37-0 3:9 
ASB 27:00:63 1-4120-45 22-8-81-2 25-0-29-0 5-2 
PEB 34.2--0-49 1-09#0-35 30-9-37°5 33:0-35- 0 3-2 
SD 61-20-89 1-99+0-63 55-3-67-1 60-0-64-0 3-2 
A—P 81:60:40 0-89+0-28 28-934:3 30: 0-32-0 2:8 
AM 35-70-77 1-150: 54 32-2-39-2 35-0-37-0 3:2 
AT, 40-0 No variation recorded, 
PL 54-0+1-09 2-50+0-77 46:7-61:3 50-0-56-0 4-5 
Sen». 72-0 No variation recorded. 
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TROMBICULA ROI Gunther 1939, 


Trombicula rioi Gunther 1939, Proc. Linn. Soc. N.S.W., 64, (1-2), 80; Womers- 
ley and Heaslip 1943, Tr. Roy. Soc. 8. Aust., 67, (1), 91. 


Plate 16, fig. E-H. 


Although closely related to the preceding species, in that the posterior 
dorsal setae are somewhat elustered together, this species differs in the total 
number of dorsal setae and the size of the dorsal seutum. 

The palpi are stout, and the bifurcate tibial claw rather short, The seta on 
the palpal femur is strongly branched, on the genu and the dorsal and lateral 
on the tibia are nude, the ventral tibial seta is branched. The chelicerae has 
only the apical tricuspid cap and the galeal setae are nude and strong. The 
posterior dorsal setae are stronger and more strongly ciliated than the anterior 
ones, Tarsi III has a long nude outstanding seta. 

In addition to the type and 3 paratypes reported on by Womersley and 
Heaslip 1943, an additonal 9 specimens collected from the mound of a bush 
turkey at Dobodura, N.G., 13 July, 1944, by Maj. G. M. Kohls haye now been 
seen. f 

The Standard Data in mierons derived from these 9 speeimens and two para- 
types are as follows: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 104.42-0:03 3-09+0-66 95-1-113-7 100 -8-112 -0 2:9 
PW 1171126 4:170:89 1048-1296 112-0-123-2 36 
SB 557520:59 1-96+0 42 49:9-61-6 58-2-58-8 3:5 
ASB 33-85+0-25 0-842-0:18 31-3-36:4 336-364 2:5 
PSB 34-10-34 1+130-24 30-7-37-5 336-364 9:3 
SD 68-023:0:39 1:312:0-28 64-1-71:9 67:2-70-0 1-9 
AP 33-60-38 1.252-0.37 99-8-37-4 30-8-36:4 37 
AM 60-7+1-16 3:490-82 50:2-71-2 56:0-64.4 5-7 
AL 65-25+1-51 4.76+1-07 50-95-79.75 61:6-72-8 7:3 
PL 67:5£1-48 4:92+1-05 52:7823 61-6-75-6 7:3 
Sens. 68:42-1.03 2-73+0:73 60-2-76.6 64-4—70-0 4-0 


TROMBICULA COLUBERINA (Radford 1946). 
Fonsecia coluberina Radford 1946, Proc. Zool, Soc. London, 116, (2), 249. 


Plate 16, fig. LL. 


In 1942 (Parasitology, 34, 55-81) Radford erected the genus Fonsecia for 
the two South American species Trombicula travassos Fonseca 1935 and 
T. ewingi Fonseca 1932, citing Ewingi as the type. The generic separation. was 
based only on the fact that in both these species the AL setae and in travassosi 
also the AM seta, are short and stumpy and nnde. 
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In the writer’s opinion these features are insufficient to separate these 
- species generically from Trómbicula s.l., and until the adults and nymphs are 
known even subgeneric separation seems undesirable. 

In 1946, Radford described and ascribed to his genus a third species, 
coluberina from a Copper-headed rat snake (Coluber radiatus Schlegel) from 
Imphal, Manipur State, India, and also recorded the same species from a cobra 
(Nata tripudians fasciatus Gray) from Imphal. 

As in ewingi the AM and PL scutal setae are long and filamentous, but are 
stated to be '“nnfeathered.”? The dorsal scutum is longer than wide, with the 
posterior margin evenly rounded. The eyes are 2 +2, but very small. No 
details of the palpi are given. The dorsal setae, similar to the scutal setaé, are 
nude; they number 32, to 304 long and are arranged 2.6.8.6.6.4. The ventral 
setae are also simple, one on each coxa, a pair between coxae 1 and between 
coxae III and thereafter ca, 50, posteriorly the longest. Apparently no long 
nude seta on tarsi TII. 

The Standard Data as given by Radford are: AW 68:0, PW 83:0, SB 
26-0, ASB 31-0, PSB 29-0, SD 60-0, A-P 26-0, AM 51-0, AL 20-0, PL 51-0, 
Sens, 68:0. 

A paratype kindly given to me by Dr. Radford has the following Standard 
Data: AW 67-2, PW 81-2, SB 28-0, ASB 25-2, PSB 30-8, SD 62-0, A-P 25-2, 
AM 53-2, AL 16-8, PL/ 47-6, Sens. —. From this specimen it can be seen that 
the sental and dorsal, as well as the ventral setae, are not quite nude but are 
furnished with short sparse and indistinct barbs. The paired setae on the 
maxillae are shortly but distinctly branched. The chelicerae are non-serrate 
and the galeal setae fine, short and nude. The palpal claws are bifurcate; the 
seta on palpal femur finely and indistinctly barbed, the setae on palpal genu 
and tibia all nude. The dorsal and ventral setae are arranged as in the type 
description. 

All legs T-segmented ; I 3004 long, II 270p, III 3004; tarsi I and II with 
usual dorsal rod, III without any long outstanding nude seta, The specimen, 
only partially engorged, is 3654 long and 2604 wide. 


TROMBICULA BATUI Philip and Traub 1950. 
J. Parasitol., 1950, 36, (1), 29-32, fig. 1. 


Plate 17, fig. A-C. 


This very interesting species was deseribed by Philip and Traub from a 
number of specimens from bats Eonycteria spelaea in the Batu Caves, near 
Kuala Lumpur, Federated Malay States. 
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The dorsal seutum is very small, not mueh wider between PL than it is 
long and is coarsely punctate; the posterior margin forms a shallow angle; AM 
is slightly in front of AL, and the sensillae bases are slightly nearer to PL than 
to AL and anteriorly with strongly defined crests; the sensillae are very char- 
acteristic, being nude, but with a single fork at midlength. Chelicerae simple. 
Galeal setae nude. Palpal claw bifurcate; seta on femur with 3 or 4 short 
branches, on genu 1-branched, on tibia all nude. Dorsal setae short, to 26x, 
ea. 36 in number and arranged 2.8.8.6.6.4,2, with short ciliations or branches. 
Ventrally, a pair of branched setae on maxillae, a ciliated seta on each coxa, a 
pair between coxae I and between coxae III and thereafter ca. 40, the posterior 
setae nearly as long as the dorsal, No long nude seta On tarsi III. 

The Standard Data treated statistically from those given by the authors for 
the type and 4 paratypes are: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 39-8+1-83 4-08+1-29 276-6520 36-0-45-0 10-2 
PW 48-2+1-9 4-25+1.34 35+5-60 +9 45-0-54-0 8-8 
SB 18-60-98 2:19-0:69 12-0-25-2 16-0-21-0 11:8 
ASB Not given. 
PSB 19:6--0.81 1-8220:54 14+2-25-0 18-0-22:0 9:3 
8D Not given. 
A-P 24-70-73 1:642-0.52 19-8-29:6 23-0-26-5 6:6 
AM 27:420-40 0:892:0-28. 24-7-30-1 26:0-28-0 3:2 
AL 23-20-73 1-64+0.52 18:3-28-1 22:0-26-0 7-1 
PL 30-01-64 3:67+1r16 15-944 -1 270-340 12-2 
Sens 3961-21 2700-85 31:5-47-7 37-0-44-0 6-8 . 


The: possibility of this species being the true larvae of Trombicula minor 
Berl., when the larvae and adult have been correlated, is diseussed by the authors. 


TRoMBSICULA (? NEOTROMBICULA) MUNDA (Gater 1932). 


Trombicula munda Gater 1932, Parasitol, 24, 143—174; Womersley and Heaslip 
1943, Tr. Roy. Soc. S. Austr., 67, (1), 76, 
Trombicula (Eutrombicula) munda, Sig Thor and Willmann 1947, Das Tier- 
reich, Lfg. 71b, 289. 
Plate 17, fig. D-F. 
This species was originally described from specimens from Rattus rattus 
diardi (Jentink) from Kuala Lumpur, Federated Malay States. Gater also 


recorded it from R. mulleri validus (Miller) and A, malaisa Kloss, from Sungei 
Buloh, F.M,S. 
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It is very close to the following species, but differs in the Standard Data 
and the sensillae as given in the key to species. The sensillae in munda have 
only 2 or 3 distal branches, whereas in spicea they have numerous ciliations 
distally, appearing almost bushy. 

Two specimens of this species in the South Australian Museum and received 
from Gater were measured and the Standard Data given by Womersley and 


Heaslip 1943. 


Since then I have received a few specimens from Dr. S. H. Jayewiekreme, 
of Colombo, and taken from Rattus rattus kandiyanus, at Embilipitiya, Ceylon, 


Jan,, 1945 (Tube 13). 


The Standard Data for 5 specimens are as follows: 


Standard Theoretical Observed Coeff, of 

Mean Deviation Range Range Variation 
AW 35-7+0-70 1.40+0:49 81:5-39-9 33-6-36:4 3:9 
PW 51-81-81 3:6141-.28 41-0-62:6 47.6-56-0 7:0 
SB 15-1+0-69 1-53+0-48 10-5-19-7 14.0-16:8 10:2 
ASB 21-80-56 1:252:0.39 18-1-25-5 19-6-22-4 5-7 
PSB 17:42:0:56 1-25+0-39 13-7-21-1 16-8-19-6 7:2 
SD 39.2 No variation recorded, 
A-P 20:7-2c0-69 1.53+0:-48 16:1-25.2 19:6-22-4 T:4 
AM 25:2 No varistion recorded, 
AL 18-9+0-70 1-40+0-49 14:7-23:1 16-8-19.6 7-4 
PL 27-40-56 1°25+0.39 23-7-31-1 25.2-28-0 45  , 
Sens, 28-0 Only one determination. 


This species is here placed in the subgenus Neotrombicula on its close homo- 
logy with T. (N.) spicea which has been reared to the nymph. 


TROMBICULA (NEOTROMBICULA) SPICEA (Gater 1932). 


Trombicula spicea Gater 1932, Parasitol., 24, 143-174; Womersley and Heaslip 
1943, Tr. Roy. Soc, S. Austr., 67, (1), 78. 


Trombicula (Eutrombieula) spicea, Sig Thor and Willmann 1947, Das Tier- 
reich, Lfg. 71b, 288. 

Eutrombieula.n. sp. YA.” Lawrence in MS. In Audy 1947. “Scrub Typhus 
Investigations in S,E. Asia, Pt. III. Appedix 7.” AMD. 7. War Office, 
London. i 

Plate 17, fig. G-I. 


Closely related to the preceding species, and differing therefrom as given 
under that species and as in the key, 

The species was described from specimens from Rattus malaisia Kloss, from 
Sungei Buloh, Selangor, Federated Malay States. 
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thereafter 6.4.4.4,4.4.2, to 434 long. Legs: I 2414 long, II 214g, 111 268p; 
tarsi I and II with dorsal sensory rod, III without any long nude seta. 
The Standard Data of two larvae and one larval pelt* are: 


AW PW SB ASB PSB SD A-P AM AL PL Sens. 


60-3 80:4 30:15 23-45 13-4 36-85 20:1 43-55 368-85 63-65 — 
96:95 80-4 30:15 23-45 10-05 33-5 20-1 43-55 36-85 60-3 — 
53:6 — 30:15 23-45 10:05 33:5 20-1 43-55 33:5 63:65 53-6 


Loc. and. Hosts, Described from 2 larvae and 1 larval pelt* from Battus 
bowerst from Ulu Langat Forest Reserve, Selangor, F.M.S., 13th June, 1950 
(Serub Typhus Research Unit). 

Remarks. In general morphological features this species is closely related 
to T. anous and T. pluviis, but differs from these in the Standard Data. and 
- number of dorsal setae. It also differs from all other species of Trombieula 
8.1. in that the sensillae gradually thicken to the apex, but can hardly be re- 
garded as lanceolate. | 


TROMBICULA PARMIFERA SP. n. 
Plate 17, fig. J-M. 


Description of Larvae. Shape broadly oval. Length (partially engorged) 
to 325p, width to 2354. Scutum shield-like, not much wider than long, posterior 
margin somewhat obtusely angular with the sides conxex but at extreme point 
forming a pronounced tip; surface finely punctate; setae fine and shortly 
ciliated, PL the longest, AL the shortest; sensillae filamentous with ciliations 
distally ; sensillae bases wide apart, slightly nearer to line of PL than to line of 
AL. Eyes 2+ 2, posterior the smaller. Chelicerae strongly hook-like but with 
only the apical cap. Galeal setae nude. Palpi elongate, both femora and genu 
cylindrical, tibia very small and provided with two or a bifureate claw, the 
prongs of which are short and stumpy, and do not reach the tip. of palpal tarsus; 
setae-on femur and genu fine and finely ciliated, on tibia all 3 apparently nude; 
tarsus with 4 or 5 ciliated setae. Dorsal setae fine and tapering, shortly ciliated, 
anteriorly 50p, shortening posteriorly to 424, 20 in number and arranged 
2.6.6.4.2. Ventrally with paired setae on maxillae, one on each coxa, those on 
I 42,1, on II 30x, on III short and spine-like to 142; between coxae I and II a 
pair of fine setae, and thereafter 6.4.2.2.2 from 30 anteriorly to 40u posteriorly, 
Legs all 7-segmented, I 285, long, II 250u, III 2735; tarsi I and II with dorsal 
sensory rod, ITI without any long nude seta. 
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The Standard Data was given by Womersley and Heaslip 1943 for a speci- 
men received from Gater. i 

Recently I have received 4 specimens from Rattus r. kandiyanus from 
Embilipitiya, Ceylon, Jan., 1945 (S. H, Jayewickreme, No. 314 A.B.C.D.) which, 
although the sensillae are missing. in all speeimens, agree in the Standard Data 
with spicea. The Standard Data for these specimens are: 


Standard. Theoretical Observed Coeff, of 

Mean Deviation Range Range Variation 
AW 46-9-1°76 3-52+1'24 36:4-57-4 42*0-50-4 7:5 
PW 58-81-66 3.382-1:17 48-9-68-7 56-0-61-6 5-6 
SB 17-5+0-70 1:40+0-49 13-3-21-7 16-8-19-6 8-0 
ASB 25:2 No variation recorded. 
PSB 17-50-70 1°40+0-49 13-3-21-7 16-8-19:6 8.0 
8D 42-720-70 1-4020:49 38-5-46°9 42:044-8 3:3 
A-P 25-9+1-34 2-682-0-95 17:9-33-9 22-4-28-0 10-3 
AM 20:52-20:93 1:622-0-66 15-7-25°3 19-6-22:4 7:9 
PL 32-8+1-34 2:68+0-95 24-8-40°8 30:8-36 4 81 
Sens. Missing. 


This species is here placed in the subgenus Neotrombicula, as larvae have 
been reared to the nymphal stage by Dr. 8. H. Jayewickreme in Ceylon (see 
Adult Section). 

The species referred to by T. J. Lawrence as Eutrombicula sp. n. “A” in 
Appendix 7 in Part III, Serub-typhus Investigations in S.E. Asia, AMD 7, War 
Office 1947, are without doubt this species. 


TROMBICULA (NEOTROMBICULA) CONSUETA Sp, n. 


Plate 110, fig. E-H. 


Description of Larvae. Shape almost round. Length (engorged) 469, 
width 4554. Scutum as figured, much wider than long with SB only slightly 
behind, or practically in line with PL; posterior margin sinuous and excavate 
medially; surface finely punctate; sensillae slightly thickening from base to 
apex and with long ciliations. Eyes 2 4-2, posterior the smaller. Chelicerae 
non-serrate, with only the apical tricuspid cap. Galeal setae nude. Palpi as 
figured, tibial claw bifurcate; all setae on femur, genu and tibia, except ventral 
on tibia, nude. Dorsal setae 36 in number, to 464 long and arranged ca. 
2.8.6.8.6.4.2, shortly ciliated and tapering. Ventrally with a pair of seta on 
maxillae, one on each coxa, a pair between coxae I and between coxae III and 
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The Standard Data for the type and 28 paratypes are as follows : 
Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 63-00-29 1.552-0-20 58:3-67.7 61:6-67.2 2.4 
PW 73:-25+0:27- 1-48:£0:19 68-8-77-7 70-0-75-6 2-0 
SB 36-7+0-16 0-85+0-11 34-2-39-2 36:4-39-2 2-3 
ASB 22-4 No variation recorded. 
PSB 33-3+0-31 1.660:24 33-3-43:3 36:4-42-0 4-3 
SD 60-70-31 1-662-0.24 55-7-65:7 58-5-64-4 2:7 
A-P 29.752-0-25 1:36>0-18 25-7-33:8 28-0-30-8 4.5 
AM. 45-60-43 2-1730-31 39.1-52:1 42-0-47-6 47 
AL 31:852-0-46 2:48£0-33 24-439-3 28-0-36-4 77 
PL 49:50 41 2-18+0-29 43-0-56°0 44°8-53-2 4-4 
Sens, 53:7 +048 2:2220-.34 47-0-60-4 47-6-56-0 4-7 


Loc. and Hosts. The type and 28 paratypes from a skink, Mabuia multi- 
fasciata, 11 Aug., 1949, from Bukit Lagong Forest Reserve, Kepong, near 
Kuala Lumpur, F.M.8. (J. R. Audy). j 

Remarks. This species is remarkable in the structure of the palpi, especially 
the cylindrical femora and genu, the very small tibia, and the short stumpy 
bifid palpal claws. These features, however, do not warrant the ereetion of a 
genus or subgenus until the nymph or adult of the species is known. 

I am much indebted to Dr. J. R. Audy for the opportunity of studying 
the above material, as well as specimens of many other new species described 
herein. 

TROMBICULA LUNDBLADI SP. n. 


Plate 18, fig. A-D. 


Description of Larvae. Shape broadly oval. Length (engorged) to 480p, 
width to 4204. Dorsal scutum as figured, with the posterior margin rather 
angular and extending well behind line of PL, surface lightly and irregularly 
pitted, SB nearer to line of PL than to AL, sensillae with 5 or 6 branches on 
distal half. Eyes 2 +- 2, small, on ocular shields about 2 diams. from lateral 
scutal margins, posterior eyes about equal to anterior. Chelicerae curved, with 
the usual apical tricuspid cap. Galeal setae nude. Palpi stout, tibial claw 
bifurcate; all setae on femur, genu and tibia nude, tarsi with curved basal and 
longer subapical sensory rods and 5 or 6 ciliated setae, one of which is longer 
than the rest and over-reaches tip of claw. Dorsal setae rather stiff and mode- 
rately thick, with short ciliations, to 36. long and arranged 2.6.6.4.2,2, Vent. 
rally with the usual pair of branched setae on gnathosoma, a single fine, 
shortly ciliated seta on each coxa, a pair between coxae I and between coxae IJI 
and thereafter 4.2.2.2; ventral setae between coxae 16u, at posterior end 30. 
- Legs: I 2304, II 195g, III 2304; tarsi I and II with the usual dorsal rod-like 
seta, ITI without a long nude seta. 
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The Standard Data in mierons for 13 specimens from the type series are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 70-8540-39 1.34-+0-26 66-8-74-8 70-0—-72-8 1:9 
PW 78-20-21 0-78+0-15 75-9-80-5 75:6-78-4 1-0 
SB 41-60-29 1-05+0-20 38-5—44- 7 39-2-42-0 2:5 
ASB 23-90-40 1:452c0.88 19:6-23-2 22-4—25.92 6-6 
PSB 36:4 No variation recorded. 
SD 60-3+0-40 1-45+0-28 56 :0-64:6 58-8-61:6 2:4 
A-P 27-6+0-29 1:05+0:20 24.5-30:7 25:2-28-0 3-8 
AM 21-540:49 1.7620-34 16-3-26:7 18-6-25.8 8:2 
AL 21-10-40 1-453+0:28 16:8-25-4 19:6-22.4 6-8 
PL 19-6 No variation recorded. 
Sens. 42-0 Only ouc determination. 


Loc. From under the scales of a dark green and striped skink from 
Hollandia, Dutch New Guinea, 8 Dee., 1944 (C, B. Philip). 

Remarks. This is a distinet and rather characteristic species in the shape 
of the dorsal scutum and in the small and fine seutal setae. It is named in 
honour of Dr. C. Lundblad, the eminent Swedish Hydrachnologist. 


TroMBICULA (LEPTOTEOMBIDIUM) PODENSIS (Gunther 1940), 


Trombicula bodensis Gunther 1940, Proc. Linn, Soc. N.S.W., 65 (5-6), 479; 
Womersley and Heaslip 1943, Tr. Roy. Soc. S. Austr., 67, (1), 87, 


Plate 18, fig. E-H. 


Gunther described this species from colonies on the legs of the mouse deer 
(Tragulus borneanus Miller) from the Bode River, near Sandakan, British 
North Borneo. 

I have recently been able to study a lot of material of this species col- 
lected by Maj. R. N, MeCulloch, from the mouse deer at Kuching, Sarawak, 
22 Sept., 1945, and also from rats at Labuan, British North Borneo, in June 
and Oct., 1945, and from Balikpapan in Dutch Borneo, 21 Aug., 1945. 

The specimens conform well with the original description and the following 
re-deseription is now given based on this additional material. 

Re-description of Larvae. Shape broadly oval. Length (only slightly 
engorged) 3004, width 2304, Dorsal scutum almost rectangular with the 
anterior and posterior margins almost straight as figured, surface lightly and 
sparsely pitted, scutal setae fairly stout and ciliated; sensillae placed a little in 
front of a line joining PL, and with 6-7 long outstanding branches on distal 
third. Eyes 2 +2, anterior the larger. Chelicerae as figured, with the usual 
tricuspid cap. Galeal setae slender and with 6-7 long branches as figured. 
Palpi stout; all setae on femur, genu and tibia except the dorsal tibial nude. 
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Palpal claw bifurcate. Palpal tarsus with the usual sensory rods and 5-6 ciliated 
setae. Dorsal setae, moderately thiek, only slightly curved and ciliated, to 60p 
long, and arranged 2.8.6.6.6.2(4). Ventrally, with the usual pair of gnatho- 
somal ciliated setae, a single seta on each coxa, a pair between coxae 1 and 
between cozae 111 and then approximately 10(8),4(8),4.44. Legs: I 1804, 
II 1254, III 2004; tarsi I and II with the usual dorsal rod-like setae; no long 
nude seta on tarsi III. 

The following Standard Data in microns, is derived from 2 paratypes and 
14 recent specimens: 


Standard Theoretienl Observed Coeff. of 
Mean Deviation. Range Range Variation 
AW 60-2+0.33 1-4520-27 55-8-84:6 58: 8-61.6 2:4 
PW 68-80-64 2-38+0-45 61-7-75'9 64-4-72:8 3-5 
SB 28.82-0-35 1:312-0-24 24-9-32:7 28:0-30-8 4:6 
ASB 28-0 No variation recorded, 
PSB 11:8 No variation recorded. 
SD 39-2 No variation recorded. 
A-P 28:0 No variation recorded. 
AM 50-00-53 1-9230-37 442-558 47-6-53-2 3:8 
AL 43-40-39 1-45+0°27 19.0-27-8 42°0-44°8 6:2 
PL 655:6+0-82 3-083-0-58 46-4-64-8 50-4-61-6 5:5 
Sens, -6163-0-72 1:77 20-55 56:3-66-9 58: 8-64-4 2-9 
Remarks. This species may be separated as in the revised key. In the 


bifurcate palpal claw it would fall in Eutrombicula Ewing 1938, and in the 
number of. dorsal setae into Acariscus Ewing 1943, but these genera are not 
now recognized as valid. 

It is here placed in the subgenus Leptotrombidium on the structrue of the 
longitudinally divided sternum formed by the precoxal plates of leg I, in the 
nymph. 

A more recent collection from Callosciurus hippurus, from Kuching, Sarg- . 
wak, 1950, and received from Dr. J, R. Audy, has the following Standard 


Data derived from 23 specimens; 


Standard Theoretical Observed Coeff. ot 
Mean Deviation Range Range Variation 
AW 59-72-0-39 1-89>0-28 54-065 :4 56-95-63 -65 3:2 
PW 68.25+0:39 1-88+0-28 62°8-73°9. 67°0-73°7 2:7 
8B 27-2520-23 1-13+0-17 23-85-30-65 - 26: 8-30-15 4-1 
ASB 30-15 No variation recorded. 
PSB 13:4 No variation recorded, 
SD 43-55 No variation recorded. 
A-P 27.252:0-23 1:13:c0-17 93.85-80.65 26°8-30°15 4.1 
AM 49:20:60 2.87 £0.42 40-6-57-8 46:9-56:95 5-8 
AL 88.5+0-47 2-23+0-33 31:3-45-2. 36-85-43 +55 5-8 
PL 49:2--0-70 3-34+0-49 39-2-59.2 46:9-56-95 6-8 
Sens. 67-2£0-23 0:8620:.16 64-6-69-8 67:0-70-25 1-3 
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TROMBICULA NISHANI Dumbleton 1947, 
Trans. Roy. Soc. N. Zealand, 76, 412. 
Plate 18, fig. I-K, 


This species was described from the type and paratype from a ''Cuseus'' 
from Nissan Island (Green 1s,), Territory of N. Guinea, 28 April, 1944 (coll. 
L.J.D.). The type is deposited in the South Australian Museum. 

The dorsal seutum is almost rectangular with the posterior margin only 
very slightly convex behind PL. Sensillae bases in front of PL, but very 
much nearer to line of PL than AL,  Seutal setae thick and with short 
ciliations or serrations, AM the shortest. Eyes 2 + 2, on distinct ocular shields, 
posterior eyes the smaller. Chelicerae with only the apical tricuspid cap. 
Galeal setae nude. Palpal tibial claw trifureate (not bifid as given by Dumble- 
ton); setae on palpal femur and genu branched, on tibia all 3 nude. The DS 
are 28 jn number, to 554 long, and arranged 2.8.6.6.4.2. All coxae unisetose. 
Tarsi of leg IIT without any long nude seta. i 

The Standard Data of the type and paratype are: AW 66:0, 65:0, PW 
69-0, 69-0, SB 23:0, 23-0, ASB 26:0, 26-0, PSB 13-0, 13-0, SD 39-0, 
39:0, A-P 29-0, 29-0, AM 26-0, 26-0, AL 36-0, 33-0, PL 46-0, 43-0, Sens. 
36-0, —. (after Dumbleton). 


TROMBICULA ISSHIKI Sugimoto 1938, 


Trombicula isshikii Sugimoto 1938, J. Jap. Soc. Vet, Sci., 17, (1), 57-62, fig. 1-3. 


Trombieula isshikii Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust,, 67, 
(1), 81. 
Plate 18, fig. L-M. 


Owing to unfamiliarity with the Japanese writing, the data given in 
Womersley and Heaslip’s 1943 paper, and derived from Sugimoto’s paper (it 
had no summary in English or any other language) were in error. 

I have recently had the essential details translated by a Japanese student, 
and the following deseription is based on this translation, 

“Shape oval to cireular. Colour red. Chelicerae not serrated. Galeal 
setae nude. Palpi with ciliated setae on femur, genu, and dorsally on tibia; 
tarsi with 6 comb-like setae, tibial claw bifurcate with the upper prong longer 
than lower. Dorsal scutum trapezoidal, the front and side margins convex, 
posterior margiñ rounded. 

‘‘Seutal setae fine, comb-like; the PL, setae very long, AM and AL of 
equal length. SB somewhat nearer to posterior than to anterior seutal mar- 
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gin, Sensillae with five branches, Eyes 2+2, on ocular shields, not far from 
scutal margins, anterior eyes with a distinet cornea, posterior eyes the smaller. 
Dorsal setae small, comb-like. Total setae 42-44, with 26 on dorsum, arranged 
2.6.6.6.4.2; anterior longer than posterior. Ventral setae arranged 2.2.4.4.4.2, 
longer posteriorly than anteriorly. Legs: tarsi I and TI rapidly tapering, 
coxae 11 and III separated, the longer leg setae serrated and comb-like. 

“Body length 0:49-0-59 mm., width 0-41-0:44 mm. Length of palpi 94p, 
of chelae 424. Scutal length 55%, width 782, SB 314, AM 584, AL 43p, 
PL 74-78u, Sens. 97p, Tarsi I 34,4." 

Remarks. In the bifurcate palpal claw and the number of DS, isshikü 
would come into Acariscus Ewing, although the ciliated dorsal setae of the 
palpal tibia shows some. relationship with the akamushi-deliensis group. The 
convex anterior and lateral scutal margins are also unusual. No material has 
been seen. 

Type Loc. and Host. Naikosho, Shichiseigum, Pref. Taihoku, Formosa, 
on Capella hardwickii (Gray). Type in Taihoku Imperial University Museum. 


TROMBICULA (NEOTROMBICULA) scincomes (Wom. 1944). 
Trombicula scincoides Womersley 1944, Tr. Roy. Soe, S, Aust., 68, (1), 84. 
Plate 19, fig. A-E, 

This species was originally described from a series of 15 specimens from 
a skink, Lygosoma (Leiolopisma) bicarinatus (MacL. 1877) from New Guinea, 
Oct. 1, 1943 (R. N. McCulloch). The specimens are now, after the lapse of 
time, Somewhat more flattened, and the values of the Standard Data slightly 
greater than origiually given. The newly measured values for 13 specimens 
are: 


Standard Theoretical Observed Cocft, of 

Mean - Deviation Range Range Variation 
AW 98-2+0-51 1-8640-36 92-6-103-8 05-2-100-8 1-9 
PW 113-523:0-60 2-17 20:43 107-0—120-0 112-0-117-6 1:9 
SB 51:052:0-34 1-2320-24 47°4-54-7 50-4-53-2 2.4 
ASB 28-0+0-33 1:14+0-23 24-6-31:4 25-2-30-8 4-1 
PSB 26-6240°39 1:40+0-27 22-4-30-8 25:2-28:0 5-2 
SD 54-60-54 1-93--0-38 48:8—60-4 50:4-58-8 3:5 
A-P 30-4+0-43 1:5520-30 25-7-36-1 28-0-33-6 5-1 
AM 39-92:0-50 1-740:35 34-7-43:1 36:4—43.0 4-3 
AL 39-220:32 1.14>0»22 35-8-12.6 36-442-0 2-9 
PL 47-6%0-32 1:14+0-22 44-2-51-0 44-8-50-4 2-4 
Sens 57-42:0-65 2:232c0:46 50:7-64-1 56:0-61:6 3-9 


The chelicerae have the usual trieuspid cap only and the galeal setae are 
“pude. The tibial claws of the palpi are bifurcate; the seta on the palpal femur 
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with a few short branches, often appearing nude; on the genu nude and on 
the tibia only the ventral seta is branehed. There is no long nude outstanding 
seta on tarsi on leg TII. j 

Another population of 34 specimens from Hollandia, Dutch New Guinea, 
from various skinks, collected Nov, and Dec., 1944 by Lt.-Col. C. B. Philip 
(No. 5, 6 and 7) are not diferent morphologically from the type series, except 
that the seutum is considerably larger, all the Standard Data being significantly 
greater at 0°1% probability, except PW, which is significantly greater at 2% 
level. (Sens. were not compared.) 


Standard Theoretiea) Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 105:4=+0-51 2:94:t0-36 96:6-114-2 98 -0-112-0 2-8 
PW 116-7+0-75 4-3330-53 103-7-129-7 109-2-126-0 3-7 
SB 55-1032 1-89+0-23 49 -4-60°8 53:258-8 3:4 
ASB 30-82-0-26 1-50+0.18 26-3-35-3 28-0-33-6 4:8 
PSB 28-0 No variation recorded. 
SD 58-80-26 1:50+0-18 54-3-63-3 56-041-6 2:5 
A-P 32-8+0-23 1-36%0-16 28-7-36-9 28:0-33-6 4.1 
AM 46-95+0-27 1:-39+0:19 49.8-51.1 44-8-50-4 3-0 
AL 44-00-28 1:60+0°20 39-2-48-8 42-0-47-6 3.6 
PL 51-3-t0:29 1:642-0-20 46-4-56-2 47+6-56-0 3:2 
Sens. 67-2 Aver. of only 3 determinations, 64-4 and 70:0. 


As discussed further on, it. seems hardly justified to consider this popula- 
tion as more than a race or form of scincoides. 
To the typical form can be referred the following additional specimens: 


New Guinea: Nadzab, on boots, 21 Dec., 1942 (1 spec.); Burma, Jan., 1944, on 
boots (2 spees); Lae, 9 March, 1944, and 3 May, 1944 (2 spees.), 
(R.N.MeC.) ; Goodenough Is., N.G., 18 Jan., 1944 on boots (D.C.S.), (4 
Specs.): 

Bougainville: On a geeko, 4 July, 1944 (G. W. Wharton), Nambru, II. 44 (1 

spec.). 

Philippine Is.: Mindoro, Mts. near San Juan, 11 Apr., 1945, on mottled skink 
(2 specs.) (C.B.P.) 


This species is placed in the subgenus Neotrombicula on the adult charac- 
ters. It is closely related to the two following species, which are only separated 
from it, on the very much greater differences in seutal dimensions, than oceur 
between the typical populations of scincoides and its form from Hollandia, 
D.N.G. 

The Standard Data of the population of scineoides from. Hollandia are 
approximately intermediate between those of typical scincoides and those of 
kohlsi, and while all three populations are widely signifieantly different it is 
possible they may be only populations of the one species. 
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TROMBICULA (? NEoTROMBICULA) KOHLSI (Wom. 1944). 
Trombicula kohlsi Womersley 1944, Tr. Roy. Soc. 8. Aust., 68, (1), 87. 
Plate 19, fig. F-G. 


Originally described from a series of 7 specimens collected on boots 
amongst Kunai grass, Buna area of New Guinea, 1943 (G. M. Kohls), this 
species differs from T. (N.) scincoides (Wom.) and its form from Hollandia 


only in the very much larger dimensions of the Standard Data. 
The Standard Data of these specimens as remeasured are: 


Standard Theoretical Observed Coeff: of 
Mean Deviation Range Range Variation 
AW 110-8:+1.03 2°7340°73 102-6-119+0 106-4-114 3 2:5 
PW 124:42:0-56 1-49+0-40 119-9-128-9 123-3-126-0 1:8 
8B 62-4+0-80 3.192-0-56 56-1-68»7 58-8-64:4 3-4 
ARB 34:8+0-56 1:487t0-40 30-3-39:3 33°6-36-4 4.3 
PSB 33:6 No variation recorded, 
SD 68-4+0-56 1-49+0-40 63-9-72-9 67-2-70-0 2:2 
A-P 36-8+0-40 1-062:0:28 33*6-40-0 36*4-39-2 2.8 
AM 45-60-52 1:372:0-36 41-5-49-7 44:8 47:6 3:0 
AL 47-60-61 1-6120-43 42.8-52-4 44-8-50:4 3:4 
PL 55-6+0-40 1:062-0.98 524-588 53-2-56-0 1-9 
Sens. 63-60-52 1-37+0:36 59-587 :7 61-6-464:0 2-1 


The relationship of this species to scincvides and tovelli is discussed below. 


TROMBICULA (? NEOTROMPICULA) TOVELLI Sp.n. 
Plate 19, fig. H-J. 


Description of Larvae. Shape an elongate oval. Length, partly engorged 
to 420p, width 3302, Dorsal seutum as figured with finely striate-punctate sur- 
face, anterior margin sinuous, posterior evenly curved and not very deep, SB 
nearer to line of PL than to AL. Eyes 2 -F 2, on well developed ocular shields, 
the posterior eyes the smaller. Chelicerae with the usnal apical tricuspid cap. 
Palpi stout, with bifurcate tibial claw. Seta on palpal femur with a few fine 
short indistinct branches; on genu nude; on tibia dorsal and lateral nude, 
ventral branched; tarsi with basal and subapical rods and 5-6 ciliated setae, 
one of which over-reaches tip of tibial claw. Galeal setae nude. Dorsal setae 
stiff, with short ciliations, 20-22 in number and arranged 2.6.6.4.2(2) to 354 
long. Ventrally with the usual pair of branched setae on gnathosoma, a 
ciliated seta on each coxa, a pair between coxae I and between coxae III, and 
thereafter 6.2.2.2, to 304 long. Legs: I 2404 long, TI .225y, III 240p; tarsi I 
and 11 with dorsal sensory rod, and III without any long nude seta. 


The Standard Data are as follows: 


AM 
AL 
PL 
Sens. 


Mean 
97-90-47 
89-1+0-47 
40-10-93 
27-10-59 
25-70-47 
52:70:47 
26-1+0-59 
29:4:2-0-63 
30-8 
41:5--0-47 
56-0 


Standard "Theoretical 
Deviation Range 
1:14+0:33 74-5-81-3 
2-75+0-33 85:7-92-5 
2-28+0-66 33-25-46 :95 
1:45+0-42 22-8314 
1-14+0-33 22-3-29-1 
1-14-+0-33 49-3-56:1 
1-45=0-42 21-8-30:4 
1-53+0-44 24:8-34:0 
No variation recorded. 
1-14+0-33 381-449 


No variation recorded. Two determinations only. 
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Observed 
Range 
75-6-78-4 
84-0-92-4 


36-4-42-0 


25-2-28-0 
25:2-28-0 
50-4-53-2 
25:2-28:0 
28-0—30-8 


39:2-42-0 
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Coeff. of 
Variation 


1:5 
1-3 
5:7 
5:3 
4-4 
2-2 
5:5 
5-2 


2-7 


Another population of eight specimens from a lizard, taken 60 miles south 
of Darwin, N.T., Aust., 30 May, 1943 (R. V, Southcott) has the following 


Standard Data: 
Mean 

AW 72-80-58 
PW 86-1+0-48 
SR 37-130: 48 
ASB 25-2 

PSB 25:2 

SD 50:4 

A-P 25-2 

AM 26-25+0-51 
AL 30: 4540:63 
PL 39-20-53 
Sens. 53 -2+061 


Standard Theoretieal 
Deviation Range 
1-49:-0-37 68-3-77-3 
1-35+0-34 82:05-90:15 
1-35+0.34 33-05-41-15 


No variation recorded. 
No variation reeorded. 
No variation reeorded. 
No variation recorded. 


1-45+0:-36 21:9-30-6 
1:792-0.46 25:05—35-85 
1:49-t0.37 34-7-43-7 
1-61+0:43 48-4-58+0 


Observed 
Range 
70-0-75:6 
84-0-86-8 
36-4—39.2 


25-2-28-0 
28-0-33° 6 
36-442-0 
50-4-56-0 


Coeff. of 
Variation 
2:0 
1-6 
3:6 


oo a a 


5 
.9 
"8 

3-0 


A third population from a skink, Sphenomorphus taentolatus from Groote 
Eylandt, Arnhem Land Expedition, 1945, has the Standard Data significantly 
greater than the type series. As measured for 11 specimens, these are as 


follows: 


Mean 
83-5+0-51 
96-5069 
49.52-0-63 
26-7+0:25 
27-70-25 
§4-5+0-44 
28-2520°25 
28-50-34 
33°6 
41-2+0°55 
58°45+0-82 


Standard Theoretical 
Deviation Range 
1-690:36 78:4-88-6 
2-29+0-49 89+7-103-3 
2°10+0°45 36°2-48-8 
1-46=0:31 22-3-31-1 
1-84+0-18 25:2-30-2 
1-46+0-31 50-1-58-6 
0-84+0-18 25-75-30:75 
1-13+0-24 25-1-31.9 
No variation recorded. 
1-81+0»38 35-846:6 
2.34+0'58 51:45-65:45 


Observed 
Range 
81-2-86-8 
92-4-100-8 
39-2-44-8 
25-2-28-0 
25:2-28-0 
53-2-56.0 
28:0-30-8 
28-0-30-8 


39-2-44-8 
56-0-81:6 


Coeff. of 
Variation 
2:0 


t 
pe 
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EN 
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Morphologically, tovelli and its two other populations, do not differ from 
seincoides except in the very much smaller size of the scutum, the significance 
of which is discussed below. 


Comparison of the Species T, scincoides Wom., kohlsi Wom. 
and tovelli sp. n. 


In trying to evaluate specifically the differences in the Standard Data of 
these three species and their several populations, resort has been made to 
showing the Mean, Range of Mean as expressed by Mu30,,, Theoretical Range 
M=+3 X Standard Deviation, M--28., and Observed Range, in Graph form; and 
also by a statistical comparison of the Difference of Means, with a value of 
“t” calenlated for each item of Standard Data, all populations being referred 
to the type population of scincoides. Those of tovelli from 60 miles south of 
Darwin, and from Groote Eylandt are also compared with the type series of 
tovelh. 


E Compared with type 


Compared with type series of scincoides series of tovells 


| scincoides tovelli | tovelli | — tovelli tovelli 
ex tovelli. 10 mis. S. | ex Groote | 60 mla. S. | ex Groote 
| Hollandia kohlsi type series | of Darwin | Eylandt | o? Darwin | Eylandt 


A t. E E Tal. WU gj Lam Loto maj Ww m. [E E 


AW "S 8-05| 18 na mme NGA 19 36: " za) —20-12| 12 Ne 15| 47:23 
PW |44|+ 2:49| 18 |d-11-76] 17 |—20:95| 19 |—29-12. 22. —18-6 |12| —2-73| 15 | +5-94 
SB FR 7-06| 18 |--15-32| 17 |—13-75| 19 |—94-79| 22 |—12-40| 12 | —3-12| 15 | +2-19 
ASB |45|+ 5 


PSB ran 5: 94| 38 "n :06| 17 ri 1:37] 19 |— 0| 22 — 2-27| 12 | —1:25| 15| +3-32 


‚94118 Wn 78| 17 — 1:47[ 19 |— uf > 22 |— 2+ 44/ 12 —3-77/| 15 | —0:54 
8D ]45 :21| 19 |— 6: 3B 22 j— 0:14| 12 5:17 15| +2-60 


bu 18 Ms 35| 17 2 
17 |— 5-72 


A-P  |45|4- 5-14| 18 |+- 9-69 19 |— 9-37|22 |— 4.09112] —3-77| 15| 43-92 

AM — |37 |4-13-36| 17 |+ 7-40 > —45.79| 18 |—16-35| 21 |— 2-26| 12 | —4-09| 15 | —1-38 

AL — [43 |-+ 9-73] 18 |--13-5 | D. 4 A —13 -73| 22 |—16-19/ 12 | —0-47|Novariation 

PL 44 [4+ 7-33] 18 |+15-3 | 0:8 un 55| 22 |—10-52| 12 | —3-13| 15 | —0-36 

Sena. e — E + 6:61 je — s :51| 17 |— 4-83|18 |— 1-01! 11 | —4-30| 12 | 42-54 
| 


TERRE |< eal | 


Tt is evident from this table and from the graph that while all these 
populations differ very significantly from one another at the 0-1% level of 
probability, at least two groups may be separated biometrically and on a 
specific level, the one with the largest seuta. including scincoides and its popu- 
lation from Hollandia as well as kohlsi; the other including tovelli and its two 
populations. 
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TROMBICULA JUBBULPORENSIS sp. n. 
Plate 20, fig. A-B. 

Description of Larva. Shape ? Length and width ? Seutum as figured 
with AW very much shorter than PW and lateral margins strongly divergent 
posteriorly; sensillae ?, their bases very wide apart; posterior seutal margin 
lightly concave between PL, almost rectilinear; AL the shortest, PL the 
longest. Eyes ? Chelicerae with only the apical tricnspid cap. Galeal setae 
nude. Palpi stout, tibia claw bifurcate; seta on femur and genn ciliated, on 
tibia only the ventral.ciliated. Dorsal setae to 304 long, ca. 38 in number and 
arranged 2.8.6.6.6.6.4. Ventrally with a pair of ciliated setae on maxillae, 
one on each coxa, a pair between coxae I and between coxae III, thereafter ? 
Legs: tarsi I and II with dorsal sensory rod, III without any long nude seta. 

The Standard Data for the unique type are: AW 56-0, PW 86-8, SB 44-6, 
ASB 28-0, PSB 12-0, SD 40:0, A-P 50:4, AM 25-22, AL 22-4, PL 50-4, 
Sens. — . 

Loc. and Host. A single specimen from a rat, Jubbulpore, India, April, 
1947 (S. L. Kalra). 

Remarks. As the type was inadvertently damaged under oil immersion 
only a few.details are figured. The species should, however, be easily recog- 
nized again on the eharaeteristic seutum, etc. 


TROMBICULA KHURDANGENSIS 8p. n. 


Plate 20, fig. C-D. 

Description of Larva. Shape engorged, elongate oval, with slight constrie- 
tion behind coxae III. Length 5854, width 3254. Scutum as figured, roughly 
pentagonal but the posterior angle rather shallow, lateral margins divergent. 
posteriorly; AM in front of line of AL and AL well back fromi the rounded 
antero-lateral shoulders; sensillae filamentous and ciliated on distal two-thirds, 
their bases midway between lines of AL and PL; AL the shorter and PL the 
longer. Eyes not seen. Chelicerae with only the apical tricuspid eap. Galeal 
setae nude. Palpi stout, tibial claw bifurcate; all setae on femur, genu and 
tibia ciliated or branched. Dorsal setae strong, curved and distinctly ciliated, 
44 in number, to 38» long and arranged 2.4.6.6.4.6.6.4.4.2. Ventrally with a 
pair of ciliated setae on maxillae, one on each coxa, a pair between coxae I 
and between coxae III, and thereafter 8.6.8.8.8.6.6.4.2. to ea. 32,4 long. Legs: 
I 260, long, II 247p, III 2865; tarsi I and II with dorsal sensory rod, III with- 
out any long nude seta. 
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The Standard Data for the unique type are: AW 61-6, PW 73:0, SB 
22-4, ASB 28-0, PSB 28:0, SD 56-0, A-P 30-0, AM 36-4, AL 30-8, PL 47:6, 
Sens. 64-4, 

Loc. and Host. A single specimen from a rat from Khurdang, Kashmir, 
July, 1949 (8. L, Kalra), 

Remarks. This species in the general form of the scutum is elosely allied 
to T. rajoriensis sp. n., but differs in the Standard Data, the number and: 
structure of the dorsal Misas and the unisetose coxa TIT, 


TROMBICULA RAJORIENSIS SP. n. 


Plate 20, fig. G-K. 


Description of Larva. Shape (engorged) elongate oval with slight con- 
striction behind coxae HI, Length 5854, width 4554. Seutum as figured, pen- 
tagonal with lateral margins almost parallel; sensillae filamentous, ciliated on 
distal half and with their bases in front of line of PL; margins of posterior 
angle lightly concave; AM in front of line of AL and AL rather back from 
the rounded antero-lateral corners; AL the shortest, PL the longest. Eyes not 
seen. Chelicerae with only the apical tricuspid cap. Galeal setae branched or 
ciliated. Palpi stout, tibial claw bifurcate; all setae on femur, genu and tibia 
ciliated. Dorsal setae stiff and rather spine-like, curved, with short barbs, 34 
in number, to 56% long, and arranged 2.8.8.6.4.4.2. Ventrally with a pair of 
ciliated setae on maxillae, one on coxae I and II, and two on eoxae III, a pair 
between coxae I and between coxae III and thereafter ca. 50 setae, arranged 
ca. 2.6.6.6.6.6.6.6.4.2, to 40u long, and shortly ciliated, not barbed. Legs: I 2864 
long, II 2604, ITI 3004; tarsi L and II with the dorsal sensory rod (spur), III 
without any long nude seta. 

The Standard Data for the unique type are: AW 53-2, PW 56-0, SB 22-4 
ASB 30-8, PSB 33:6, SD 64'4,. A-P 28-0, AM 40-0, AL 25:2, PL 59-4, 
Sens. 56:0. 

Loc. and Host. A single specimen from a rat from Rajori, Kashmir, India, 
May, 1948 (S. L. Kalra). 


TROMBICULA KASHMIRENSIS Sp. n, 
Plate 20, fig. E-F. 
Description of Larvae. Shape (engorged) elongate oval with tendency to 


constriction behind coxae ITI. Length to 520», width to 4294. Scutum as 
figured, with posterior margin deeply angular, giving a pentagonal shape; 
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PL the longest; sensillae bases only slightly in advance of lime of PL; seutal 
surface finely punctate. Eyes 2--2, posterior the smaller, Chelicerae with 
only the apical trieuspid cap, Galeal setae nude. Palpi stout with trifurcate 
tibial claw; setae on palpal femur and genu ciliated, on tibia only the ventral 
branched or ciliated. Dorsal setae 44 in number, to 474 long and arranged 
ca. 2,13.9.8.5.5.2, Ventrally with paired ciliated setae on maxillae, one on 
each coxa, a pair between coxae 1 and between coxae III and thereafter 
6.6.4.4.4.6.4.2, to 80-40y long. Legs: I 3254 long, II 286%, III 325p; tarsi I 
and II with usual dorsal rod, III without any long nude seta; telofemur of 
all legs with a long outstanding ciliated seta, somewhat longer than the other 
seta but not so long as in T, kanzalwanensis sp. n. 
The Standard Data for the type and 3 paratypes are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 81:9+0-70 1:40+0-49 77:7-86-1 81-2-84-0 1:7 
PW 98:7-+0-70 1-40-+0:49 94-5-102:9 98 -0-100-8 1-4 
8B 34°650-67 1.34+0:47 30:65-38:65 33-6-36-4 3-8 
ASB 29-420-81 1.61+0-57 24-6-34-2 28-0-30-:8 55 
PSB. 33:6 No variation recorded, i 
8D 63-00-81 1-613+0:57 58.2-67.8 61-6-64-4 2:5 
A-P 30-8 No variation recorded. 
AM 42:0+1-14 2-29 0-81 35-1—48-9 39-2-44.8 5-4 
AL 42:70:70 1.40+0-49 38-5-46-9 42-0-44-8 3:3 
PL 54-6 (Aver. of two determinations only, viz. 53:2 and 56-0) 
Sens, 84:0 One determination only. 


Loc. and Hosts. Four specimens from a rat from Khurdang, Kashmir, 
India, July, 1949 (S. L. Kalra). 

Remarks. Very similar in seutum to T. kanzalwanensis, but easily separ- 
ated as in the key on the absence of a long nude seta on tarsi of leg III, and in 
the arrangement of dorsal. setae. 


TROMBICULA MURIDIA Sp. n. 


Plate 20, fig. L-M. 
Description of Larva. Seutum transversely rectangular, as figured with 
posterior margin an even but shallow curve behind line of PL; sensillae bases 
in line of PL; sensillae filamentous and ciliated in distal half; PL the longest. 
Eyes? Chelicerae with only the apical tricuspid cap. Galeal setae branched. 
Palpi with bifurcate tibial claw; seta on femur and genu branched; setae on 
tibia nude except the dorsal. Dorsal setae 26 in number, to 534 long, and 
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arranged 2,8.6.6.4. Ventrally with paired eiliated setae on maxillae, one on 
each coxa, a pair between coxae I and between coxae TIT, thereafter uncertain. 
Legs, tarsi of ILI without any long nude seta; of I and II with dorsal sensory 
rod, 

The Standard Data for the unique type are: AW 58-8, PW 72-8, SB 32-0, 
ASB 28-0, PSB 12:0, SD 40-0, A-P 22-4, AM 53-2, AL 56-0, PL 64-0, 
Sens, 60-9. 

Loc. and Host. A single specimen from Rattus mulleri, No. 7646, from 
Bukit Lagong, Kepong, F.M.S., 25 July, 1950 (J.R.A.). 

Remarks. The unique example of this species was unfortunately damaged 
in remounting, and consequently entire dorsal and ventral figures are not 
given, and the description lacks certain details. The séutum, and the palpal 
setation, however, will enable the species to be again recognized. 

In the key, it will run down to near to T. sylvestris. Audy and Traub 
1950, from which it is easily separated. 


TROMBICULA TAPHOZOUS sp. n. 
Plate 21, fig. A-B. 

Description of Larva. Length (engorged) 6504, width 455p. Scutum, as 
figured; sparsely punctate, the punctations fairly large; anterior margin 
shorter than posterior, and lightly concave between AM and AL; posterior 
margin shallow behind line of PL, and concave, almost rectilinear laterally on 
each side from. PL for a quarter of its leugth, then deepening to a lightly 
sinuous curve; sensillae filamentous, ciliated distally and their bases in front 
of PL; PL the longest, AM the shortest. Eyes ? 242. Chelicerae missing. 
Galeal setae nude. Palpi as figured; palpal claw trifurcate; seta on femur 
nude or shortly and indistinctly ciliated, on genu apparently nude, on tibia 
all 3 setae apparently nude. Dorsal setae difficult to ascertain owing to dis- 
placement, but ca. 2 plus 5 rows of about 10, plus 8.6.4. or ca. 70 in number, 
to 304 long. Ventrally with a pair of ciliated setae on maxillae, one on each 
coxa, a pair between coxae I and between coxae III and thereafter ea. 50 +, 
to 282 long. Legs: I 286u, II 260%, III 3004; tarsi I and II with dorsal rod, 
III without any long nude seta. 

The Standard Data for the unique type are: AW 64-4, PW 87-0, SB 19-6, 
ASB 33-6, PSB 14-0, SD 47-6, A-P 39-2, AM 20-0+, AL 40:0, PL 50-4, 
Sens. 56-0. 

Loc. and Host. A single specimen from bat, Taphozous melanopogon, 
R.9626, No. 13062 from Palau Seletan Is. (P. Angsa), Malaya, 1/2/50, (J.R.A.). 
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Remarks. In the key this species comes near to densipiliata, from which it 
differs in the shape of seutum, the nude setae on palpal femur and genu, and 
the number of dorsal setae. 


TROMBICULA TITHWALENSIS Sp, n. 


Plate 21, fig. C-G. 


Description of Larvae, Length (engorged) 5202, width 5202. Shape 
rounded. Seutum large, finely punctate as figured, with SB slightly behind line 
of PL, and AM well back from line of AL almost midway between line of 
AL and PL; PL a little longer than AL; sensillae ciliated distally. — Eyes 
2-+ 2, rather small, and posterior eyes the smaller, Chelicerae missing. 
Galeal setae branched. Palpi with bifureate tibial claw; setae on femur and 
genu nude, on tibia both dorsal and ventral branched, lateral nude. Dorsal 
setae ca. 42, arranged 2.12.8.8.6.4.2, from 70z long anteriorly to 56, posteriorly. 
Ventral with a pair of maxillary ciliated setae, one on each coxa, a pair 
between coxae I and between coxae III, and thereafter ca. 36, inereasing in 
length posteriorly. Legs: I 260» long, II 234p, III 2864; tarsi I and II with 
dorsal sensory rod; tarsi III without any long nude seta. 

The Standard Data for the unique type and 3 other specimens are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 83-20-70 1-40+0-49 79.1-87.5 81-2-84-0 1-7 
PW 93-820-81 1-61#0-57 89-0-89-6 92-4-95.2 1:7 
SB 36-4+1-14 2-982-0-81 29.6-43-2 33:6-39:2 6:3 
ASB 35-00-81 1°610°57 30:2-39.8 33:6-36:4 4-6 
PSB 16-12:0-70 1-402:0-49 11.9-20.3 14.0-16-8 8:7 
SD 51:121-34 2-68520:95 43-1-59-1 47-6-53-2 5.2 
A-P 28.7--1.34 2:682-0:95 20:7-367 25.2-30-8 9:3 
AM 51-3+2-46 442726174. 38-5-64-1 47-6-56-0 8-3 
AL 47:6 No variation recorded. 
PL 58-1+1-34 2.68+0-95 50-1-66-1 56:0-61-6 4:6 
Sens, 78:4 Only one determination. 


Loc, and Host. A single specimen from ear of rat, Tithwal, India, Sept. 
1948 (S.L.K.), and 3 specimens from a ‘‘mouse’’ from Baltal, Kashmir. 


Remarks. 


the dorsal setae, and Standard Data. 


sensillae are erroneously shown as nude. 


This species appears closest to bhimtalensis sp n. but differs in 
In the illustration of the seutum the 
The posterior seutal margin should 


also be shown as lightly concave laterally from PL and medially almost 


straight, 
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TROMBICULA BUXTONI sp. n. 
Plate 22, fig. A-F. 


Description of Larvae. Shape an elongate oval, widest in anterior third 
and slightly constricted behind coxae III, Length (engorged) to 525p, width 
to 3274. Seutum small, roughly quadrate, but the posterior margin forming 
a shallow angle; AL placed well behind antero-lateral corners; anterior margin 
concave and AM well in front of AL. Sensillae long and filamentous, ciliated 
for their whole length, with their bases in front of PL. Eyes 2 -+ 2, the pos- 
terior the smaller, Chelicerae non-serrate, with only the apical tricuspid cap. 
Galeal setae nude. Palpal claw trifureáte; setae on palpal femur, genu and 
tibia all strongly ciliated. Dorsal setae thick, and strongly ciliated, to 48u 
long, and arranged 2.6.6(4).4(6).4.2.2- Ventrally with a pair of ciliated setae 
on maxillae, one on each of coxae I and II, two on each of coxae III, a pair 
between coxae I and between coxae III, and thereafter ca. 38 setae to 324 long. 
Legs:-I 285p long, IT 2414, III 3124; tarsi I and II with the usual dorsal gen- 
sory rod, III with a long fine nude seta, not easy to see and not as long as 
the ordinary setae. - 

The Standard Data derived from seven of eight specimens, are as follows: 


Standard Theoretical Observed Coeff. o? 
Mean Deviation Range Rauge "Variation 
AW 45:3+0-83 2-212:0-58 38-7-51-9 41-6-48-0 4.8 
PW 46-6£0-65 1:7123:0-46 41:5-51.7 44-8-48:0 3:7 
SR 18:7+0-29 0-78+0-21 16-4-21-6 17:6-19:2 4.2 
ASB 28-8 No variation recorded. 
PSB 22-4 No variation recorded. 
SD 61.2 No variation recorded, 
A-P 25:6 No yariation recorded, 
AM 38:4 No variation recorded. 
AL 22.4 No variation reeorded. 
PL 41-6 No variation recorded. 
Sens, 54-7+1:06° 2-37#0:75 47:6-61'8 51-2-57-6 4-3 


Loc. and Host. Eight specimens (the type and 7 paratypes) from a yellow 
coloured rat from Ranikhet, Kumaon Hills, India, Oct. 1946 (8. L, Kaira). 

Remarks. A very characteristic species in the shape and dimensions of the. 
scutum, the 2-setose coxae III, the dorsal setae, and the setation of the palpi. 
It can be distinguished as in the key. 


TROMBICULA NAULTINI Dumbleton 1947. 
Trans. Roy. Soc. N. Zealand, 1947, 76, 412. 
Plate 22, fig. G-J. 
The type and paratype of this species were from a gecko Naultinus elegans 
Gray, from Invercargill, N. Zealand (coll. B. B. Given, no date). Dumbleton 
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records also six other specimens as ‘‘Parasitic on a Gecko, Big Hill, 18.3.12, 
G. Garrow.” 

Tn this species the scutum is considerably wider than long, with A-P rela- 
tively short, SB posterior of line of PL, and the posterior margin deep behind 
PL and considerably rounded. The eyes are only one on each side, the pos- 
terior eyes apparently being completely obsolete. The chelicerae are simple, 
with only the apical tricuspid cap, and the galeal setae are slender and nude. 
The palpi are fairly stout with trifurcate tibial claw; all the setae on femur, 
genu and tibia nude. The dorsal setae are 22 in number, arranged 2.8.6,4.2, to 
504 long, and fairly stout with short ciliations or serrations. All coxae unise- 
tose, Tarsi III with one long nude seta. 

The Standard Data given by Dumbleton for the type and paratype are: 
AW 81-0, 82-0, PW 99-0, 91-0, SB 40-0, 36-0, ASB 26-0, 30-0, PSB 20-0, 
20-0, SD 46-0, 50-0, A-P 16-0, 16-0, AM —, —, AL 23-0, 26-0, PL 49-0, 
49-0, Sens. 69-0, —. 

For the additional specimens from Big Mill which I have seen and 
measured, the Standard Data are as follows: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 79-25+1-16 3-28+0-82 69-4-89-1 73-0-82:0 4-1 
PW 90-75+1-74 4-92 +1:23 76-0-105:5 82-0-99-0 5.4 
SB 33-4+1-99 5:63+1:41 15:5-50-3 25-0-40-0 16.8 
ASB 25-0+0-76 2.1410-53 18-6-31:4 24-0-30-0 8:5 
PSB 20-9--0:35 0-99+0:25 17-9-23°8 20:0-23'0 4-7 
SD 45-90-66 1:88:-0-47 40-1-51-5 44:0-50:0 4-1 
A-P 17:50:38 0:92+0-23 14:7-20-3 16-0-18-0 5-3 
AM 39-0+1-34 3:2823-0.95 29.2-48-8 33-0-42-0 8-4 
AL 27:6+1-02 2:87+0-72 19-0-36-2 23*0-32:0 10.4 
PL 47.12-1.02 2-90-+0-72 38-4-56-8 42:0-51:0 6-2 
Sens, 74-0+1:00 2-4520:71 66-7-81-3 69 :-0-75:0 3:3 


TROMBICULA CERVULICOLA Ewing 1931. 
Ewing 1931, Proc. U.S.N. Mus., 80, (8), 13, pl. I, fig. 3. 


Plate 22, fig. K. 


Ewing deseribed this species very inadeguately and illustrated the seutum 
by a somewhat inaccurate drawing. It was deseribed from specimens from a 
deer, Cervulus aureus, from Muktesar, Kumaon, India. 

Dr. G. W. Wharton some time ago re-examined the types in the U.S.N. 
Mus., and informed me in correspondence that the dorsal setae were not 26 in 
number, as stated by Ewing, but 38, arranged 2.8.8.8.6.4.2, and also that the 
lateral and ventral setae on the palpal tibia were nude. 
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In 1947 on a visit to Washington 1 was privileged to also examine the 
type and two paratypes of this species, and can now give the following details. 

The seutum is roughly rectangular as now figured, with the anterior margin 
lightly sinuous; lateral margins straight or slightly concave and not convex as 
shown by Ewing; posterior margin fairly deep behind PL and flattened medi- 
ally, not as in Ewing's figure; sensillae with a few indistinct branches distally, 
and bases in front of line of PL. Eyes 2+ 2, small. Chelicerae with only an 
apical cap. Galeal setae nude. Palpi with trifurcate tibial claw; setae on 
palpal femur and genu branched; on tibia, lateral and dorsal nude, ventral. 
branched. Dorsal setae 34 to 36, arranged ca. 2.8.8.8,6.4.2, and to 50,4 long. 
Leg III with a long nude outstanding seta on tarsi. 

The Standard Data of the above three specimens as measured by me in 
1947 are: AW 65:2, 65-2, 72:0, PW 71:5, 68-5, 81:5, SB 26-0, 26-0, 32:6, 
ASB 23-4, 23-4, 23-4, PSB 23-4, 23:4, 23-4, SD 46-8, 46-8, 46-8, A-P 
26:0, 26-0, 32:6, AM 39-1, 42-0, 45:6, AL 39-1, 39-1, 45-6, PL 42:5, 42 5, 
65-2, Sens, 72-0, 65-0, 81-5. 


T'ROMBICULA cf, DENSIPILIATA Walch 1923. 


Kitasato Archiv. Exper. Med., 5, (3), 79, 1923; Womersley and Heaslip, Trans. 
Roy. Soe, S. Aust, 67, (1), 80, 1943; Sig Thor and Willmann, 1947, Das 
Tierreich, Lfg. 71b, 267. 

Plate 23, fig. B-E, 


This species was originally described by Walch from a single specimen 
which, although he does not specify the host, was probably from a rat, from 
Deli, Sumatra. The very inadequate data given by Walch was summarized by 
Womersley and Heaslip 1943 (loc. cit.) and the Standard Data estimated from 
Walch’s figures. 

To this species are now assigned the following specimens. 

Two specimens taken in a log near the camp at Morotai, Halmahera, in the 
Celebes, 24 April, 1945, by Maj. R. N. MeCulloch. Only one of these was suit 
able for measuring and gave the following Standard Data: AW 66-0, PW 73-0, 
SB 26-0, ASB 30-0, PSB 12-0, SD 42-0, A-P 30-0, AM 45-0, AL 45:0, PL 
60-0, Sens. 45-0. 

One specimen collected by Capt. L. J, Dumbleton from a rat on Nissan, 
Green Island, in the Solomons, 23 March, 1944, with the following Standard 
Data: AW 69-0, PW 75-0, SB 24-0, ASB 27-0, PSB 15-0, SD 42-0, A-P 
27-0, AM 42-0, AL 45-0, PL 62-0, Sens. 50-0. 

The above values generally are somewhat lower than those computed by 
Womersley and Heaslip from Waleh's drawings. The DS number ea. 54, are 
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arranged 2.12.10.10,8,6.4.2, and measure up to 504 long. Walch gives the DS 
as numbering 58, 

The dorsal seutum is rectangular with the posterior margin almost rectili- 
near between PL (in the Nissan speeimen it appears to be somewhat deeper 
behind PL, although the same distance from SB, and resembling that in 748507 
Dumbleton). The palpal claw is trifurcate, setue on palpal femur and genu 
branched; on tibia dorsal and lateral nude, ventral branched (all 3 nude 
apparently in specimen from Nissan), The chelicerae are furnished with only 
the apical tricuspid cap, and the galeal setae are furnished with a single branch 
(not nude as given by Walch). 

The anterior eyes on each side are very large and conspienous and both 
eyes are on distinct ocular shields. 

In the posterior seutal margin and the nude ventral seta of the palpal 
tibia the specimen from Nissan resembles the species T. nissani Dumbleton, but 
the number and arrangement of DS are as in densipiliata. 


'TROMBICULA corvı Hatori 1920, 


Taiwan Igakai Zasshi, No. 209, Pt. II; Kawamura and Yamaguchi, 1921, 
Kitasato Archiv. Exper. Med., 4, 169; Sugimoto, 1936, J. Jap. Soc. Vet. 
Sei., 15, (1), 200-213 (in Japanese with English Summary); Womersley 
and Heaslip, 1943, Tr. Roy. Soe. S, Aust., 67, (1), 88. 


Plate 23, fig, A. 

This species was described from fowls from Formosa. Hatori's original 
paper has not been seen but Kawamura and Yamaguchi give the following 
details in the form of a table. 

“Length 789-14, width 648-84. Shape almost quadrate. Colour orange 
red. Dorsal seutum approximately trapezoidal, anterior margin shorter than 
posterior; anterior and lateral margins rectilinear in comparison with posterior 
margin which is. backwardly curved; length 37:0p, width 87:02; line between 
postero-lateral seta 84 behind pseudostigmal line. Sensillae in distal half quite 
nude, in proximal half with 7-8 strong short branches; 58-14 long. Eyes 1+1, 
lens 17-44 in diam. Total setae 1087, dorsally arranged 12.10.16.12,10.8, 
length 454. Palpal femur with 1 long branched seta; genu same; tibia all 
3 nude; tarsi with 1 thick long branched, 2 rather thin long branched setae. 
Galeal setae nude. Tarsi III without any long nude seta. On birds”. 

From these details Womersley and Heaslip (1943) gave an approximate 
scale figure of the dorsal scutum. 

No material referable to this species has been seen since the original 
description, but apparently it is a form that. should be easily recognized by the 
sensillae being nude distally and ciliated basally. 
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TROMBICULA INSOLLI Philip and Traub 1950. 
J. Parasitol., 1950, 36, (1), 32-33, fig. 2. 


Plate 23, fig. F-H. 


This species was one of two described by the authors from bats Eonycteris 
spelaea, from the Batu Caves, near Kuala Lumpur, Federated Malay States, 
March, 1948, y 

From the description and figures giyen in the original publication the fol- 
lowing details will diagnose the species, 

Colour pale. Length (engorged) 586p, width 2864. Scutum as figured 
with AM slightly in advance of AL and the anterior margin lightly sinuous; 
posterior margin almost rectilinear between PL; sensillae filamentous, ciliated 
on distal two-thirds and their bases much nearer to line of PL than to AL; 
surface finely punctate; size small. Eyes 2 + 2, relatively large, posterior the 
smaller, Chelicerae with only the apical tricuspid cap. Galeal setae nude. 
Palpi stout with trifurcate palpal claw; setae on femur, genu and tibia all 
nude. Dorsal setae shortly ciliated, variable, 2. 8-9. 8-10. 8. plus ca. 20, to 
45, long. Ventrally with paired branched setae on maxillae, one on each coxa, 
a pair between coxae I and between coxae III, and thereafter ca. 18 to 20 
setae, slightly shorter than dorsal setae on tarsi III. 

The Standard Data as given by the authors for the type and 2 paratypes 
are: AW 52, 48, 50, PW 69, 65, 65, SB 22, 23, 23, ASB ca. 48*, PSB 12, 11, 
12, SD ca. 60*, A-P 36, 35, 35, AM 44, 46, 45, AL 42, 42, 42, PL 57, 64, 60, 
Sens. 68, —, 65. 

TROMBICULA (TroMBICULA) Fritts: Wharton 1945. 
Trombicula fritist Wharton 1945, J. Parasitol, 31, (4), 282. 


Plate 23, fig. I-L. 


Re-deseription of Larvae. A small species of ovoid shape. Length 235%, 
width 1734. Dorsal scutum small and pentagonal with the posterior margins 
thickened and sinuous, the apical angle with a series of internally radiating 
lines; angle of convexity of posterior margin = 2-78, Eyes 2 + 2, close to the 
postero-lateral angles, the posterior slightly the smaller. Chelicerae rather short, 
with only the apical tricuspid cap. Galeal setae long and nude. Palpi stout with 
trifureate tibial claw; setae on femur 2-3 branched; on genu nude; on tibia, 
ventral branched, dorsal and lateral nude; tarsi small with sub-basal sensory 
rod, 4 nude setae and 2 stronely ciliated setae over-reaching tip of claw. Dorsal 


* Interpolated from Philip and Traub’s figure. 
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setae 22, arranged 2.6.6.4.2.2, to 30p. long, and ciliated. Ventrally with a pair 
of branched setae on palpal segment T; one on each coxa, a pair between coxae I 
and between coxae ILI, and thereafter 4.4.2.2. setae to 204 long. Legs: I 180x 
long, II 162,4, III 1804; tarsi I and II with the usual dorsal rod, III without 
any long nude seta. Sensillae rather thick-stemmed basally, with 5-6 branches 
distally, 

The Standard Data for five specimens are: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Varintion 
AW 42.6175 3-91+t1-24 30-954 :3 39-042:0 9-2 
PW 54-0+1-48 3-31+1-:05 40-05-63 -95 51:0-58:0 6:1 
SB 15-60-60 1-3450.42 11.6-19-6 15-0—18-0 B*6 
A8B 16:20:73 1-64+0-52 11:3-21:1 15:0—-18:0 10-1 
PSB 19-40-58 1-31+0+41 15-5-23:3 18-0-21-0 6:7 
8D 35:6+1:25 2°792-0-88 27-2-44-(0 330-390 7:8 
A-P 17-6--0-40 0:89+0:25 14 .-5-20-3 16-0-18-0 5:1 
AM 19°8+1-20 2° 6820-85 11-8-27-8 18:0-24:0 13-5 
AL 18-4+0.40 0-89:+0:28 15.7-21:2 18-0-20-0 4-8 
PL 29-020:83 1-4120°45 24:8-33-2 27:0-30-0 4-8 
Sens, 36-0 No variation recorded. 


Loc. and Hosts, The above re-description is from five specimens collected 
by Ph, M. i/e D, A, Posekany of the U.S. Navy from somewhere in the Pacific, 
probably the Solomon Islands, 1944. Wharton recorded it from Gehyra 
oceanica, Varanus indicus and Rattus praetor, all from Bougaiuville, 

Also from a scorpion, Heterometrus longimanus, from Kukit Lagong 
Forest Reserve, Kepong, near Kuala Lumpur, Sept. 1949 (J.R.A. and K.L.C.), 
in numbers, and reared through to the nymphs by K.L.C. The Standard Data 
of this material, 4 of 5 larvae from scorpions, 21 Sept. 1949, and 7 of 10 larval 
pelts, from same hosts and date, are slightly higher than as quoted above for 
the five specimens from Bougainville and are as follows: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Rauge Variation 
AW 47-6+3:8 1-25+0-27 438-514 44-8-50-4 2:6 
PW 63.12-9.5 3:1520-68 53 -6-72-6 58-8-70-0 5-0 
SB 17-4+3-8 1-20+0-28 13 :6-21+2 15-4-19-6 7:4 
ASB 20-1+5-1 1-69+0-36 15-0-25'2 16:8-22:4 B:4 
PSB 22.4 No variation recorded. 
SD 42-5+5:1 1-69+0-:36 37-447 °6 39+2-44-8 4-0 
A-P 17.3+3.4 3-14+0-25 13-9-20-7 16:3-19:6 6:5 
AM 31-125-0 1:69£0-40 26+1—36-1 28-0-33:6 5-4 
AL 25-7526:5 2,2120-47 19.16-32-35 22-4-30-8 8:5 
PL 32-3t4'4 1:4623-0-31 27:9-36:7 30 -8-336 4-5 
Sens, 50-4 No variation recorded. 
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Remarks. In his description, Dr. Wharton states, “Tibia III (of legs) 
with a sensory seta”, and figures such a rod-like seta in his fig. 14. An 
examination of his paratype in the S.A. Museum, however, shows that such a 
unique feature is not present, and this is confirmed by the recent material from 
Malaya. Probably the ciliations of a normal seta were adpressed and so misled 
him. 

The host distribution of this species from a gecko, goanna, and rats from 
Bougainville, and from scorpions ín Malaya is remarkable, and is somewhat 
paralleled by that of T. rara which is also known from a pillmillipede as well 
as Írom rats and man. 


TROMBICULA INCURVA SP. n. 


Plate 24, fig. A-B. 


Description of Larvae, Shape ovate. Length (engorged) 5304, width 3304. 
Seutum as figured with anterior margin almost straight, posterior margin 
evenly curved and deep behind PL, lateral margins concave towards PL. Sens. 
behind line of PL. Scutal setae. rather short, with AL the shortest. Eyes ? 
Chelicerae with only the usual apical tricuspid eap. Galeal setae nude. Palpal 
claw trifureate; seta on femur with 4-5 long branches; on genu with one long 
branch; on tibia apparently all 3 nude. Dorsal setae short and stiff, to 204 
long, arranged 2.6.6.4.6.4.2.2.  Ventrally with a pair of branched setae on 
maxillae, one on each coxa, a pair between coxae I and between coxae III, 
and thereafter ca. 20-24 setae, to 154 long. Legs: I 2124, II 186,4, IIT 2124; 
tarsi I and II with the usual dorsal sensory rod, III without any long nude 
seta. 

Standard Data of the type and paratype are: AW 48-0, 54-0, PW 63-0, 
75-0, SB 19-0, 23:0, ASB 21:0, 22-0, PSB 18-0, 18-0, SD 39-0, 40-0, A-P 
19-0, 20-0, AM 20-0, 20-0, AL 16-0, 19-0, PL 24-0, 26-0, Sens. 45:0, —. 

Loc. and Hosts, The type and 1 paratype from a gecko at Mt. Gillen, 
Alice Springs, N.T. of Australia, 29.10.42. (R.V.S.). 


TROMBICULA VIETZI sp. n, 


Plate 110, fig. A-D. 


Description of larvae. Shape ovoid but with sides rather parallel. Length 
(engorged) 603u, width 4024. Seutum as figured, wider than long, with 
posterior margin rather shallow hehind line of PL; sensillae missing, bases in 
line with Plu; AM and AL equal, PL very slightly long, with strong Ciliations. 
Eyes 2+ 2. Chelicerae with only the apical tricuspid eap. Galeal setae nude. 
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Palpi as figured, with trifureate tibial claw; seta on femur strongly ciliated, 
on genu nude, on tibia, dorsal and lateral nude, ventral branched. Dorsal 
setae shortly ciliated, short to 40u, ca. 30 in number and arranged 2.8.6.6.4.2.2. 
Ventrally with paired setae on maxillae, one on each coxae, a pair between 
coxae I and between coxae III, and thereafter ca. 26 in number. Legs: I 
248u, II 2214, III 248p; tarsi I and II with dorsal sensory rod, III without 
any long nude seta. 

Standard Data rather variahle in AW and PW, for the type and 4 para- 
types are: 


Standard Theoretical Observed Coeff. of 

Menn Deviation Range Range Variation 
AW §0-9+1-99 4°45+1-41 87-6-64.8 46-9-56-95 8.7 
PW 58-9542-01 4:49+1-42 45:45-72:45 53-663: 65 7:6 
SB 19-8#0-.31 ^ 0-69--0-22 17-7-21.9 18:55-90-1 3.5 
ASB 20-1 No variation recorded. 
PSB 10:05 No variation recorded. 
SD 30-15 No variation recorded. 
A-P 20-1 No variation recorded. 
AM 26:8 No variation recorded. 
AL 26-8 No variation recorded, 
PL 30:15 No varintion recorded. 
Sens. Missing. 


Loc. and Host, The type and 4 paratypes from rat's ear from Jubbulpore, 
India, Jan., 1947 (S. L. Kalra). 

Remarks. This species, despite the absence of the sensillae is probably 
a Trombicula. It is remarkable for the strongly eiliated seta on palpal femur, 
and the long nude seta ou the geni. 

In the key it will come close to T. incurva sp.n., iu caption 61. 
dedicated to Dr. Karl Vietz, the noted Hydrachnologist. 


It is 


TROMBICULA LEVERI Sp. 1. 
Plate 24, fig. C-F. 


Description of Larvae. Shape ovoid. Length (engorged) to 7504, width 
to 5104. Dorsal scutum as figured, anterior margin only slightly convex, pos- 
terior margins almost rectilinear between PL; sensillae bases midway between 
anterior and posterior séutal margins, sensilae missing; AM and AL with 
longer and more outstanding eiliations than PL. Eyes 24-2, on distinet 
ocular shields, Jarge, and separated from PL by about the length of PW; 
posterior eyes the smaller,  Chelieerae missing.  Galeal setae nude. Palpi 
with trifureate tibial claw; setae on palpal femur and genu with long branches; 
on tibia, dorsal seta nude, both lateral and ventral branched. Dorsal striations 
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rather wide apart. Dorsal setae pointed and finely ciliated, 38 in number, and 
arranged 2.8,6.6.6.6.4.2, to 604 long. Ventrally with a pair of ciliated setae on 
maxillae, one on each coxa, a pair between coxae I and between coxae III and 
thereafter ca, 8.8.8.8.6.6.6.4.2, to 404 long. Legs: I 3304 long, II 300«, III 
3304; tarsi 111 without any long nude seta. 

The Standard Data for the type and two paratype specimens are; 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 62-01-00 1-73+0-71 56-8-67-3 60-0-63-0 2-8 
PW 78:3£2:02 3-51-£1-43 678-888 75-0-82-0 4:5 
SB 24.0 No variation recorded. 
ARB 24-0 No variation recorded. 
PBB 24.0 Only one determination. 
SD 48-0 Only one determination. 
A-P 38-31-20 2-08+0-85 g2.1—4:5 36-0-40:0 5-4 
ÀM 57-0 Only one determination. 
AL 35-01-00 1-73+0-71 29-8-40-2 33-0-36-0 5:0 
PL 62-0-71-00 1-732-0.71 56-8-67-2 60-0-63-0 2:8 
Sena, Missing in all specimens. 


Loc. The type and 3 paratypes from a bat, Emballonura sp., Delciomo, 
Lakeba, Lau, Fiji, 7 Nov., 1945 (R, A. Lever), 

Remarks. Owing to the loss of the sensillae in all four specimens, the 
species is placed tentatively in Trombicula. Another specimen from a bat 
(R.10299) from Bukit Lagong, Kepong, Kuala Lumpur, Malaya, 6 Mar., 1950 
(J. R. Audy, Slide 13590) is this species. (Specimen damaged during study.) 


TROMBICULA PIERCE! Ewing 1931. 
Ewing 1931, Proc. U.S.N, Mus., 80, (8), 13, pl, T, fig. 4, 
Plate 24, fig. G. 

This species taken from a bat Hipposideros diadema. griseus from Negros, 
Philippine Islands, was very inadequately described, and only the palp figured. 
Lt.-Col. C. B. Philip (in litt.) says, ‘‘In an effort to decide on Ewing's T. piercei 
from bats on Negros, P.L, we remounted the very damaged types, but I 
couldn't even include them in my key. Best we could say was that any 
Philippine Trombiculids with sensillary pores almost on the hind margins of 
the seutum and less than twice the diameter between them might be suspected 
as this species?”, 

In 1947, on my visit to Washington I re-examined the type U.S.N.M., 
No. 1021, and now give the following details and figure of the seutum. 
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Seutum not much wider than long, with SB in front of PL but behind 
midline of scutum; posterior margin a shallow curve rather flattened medially; 
sensillae now missing but bases about twice their diameters apart, (Ewing says 
sensillae slender, very long and barbed on distal two-thirds.) The galeal setae 
are nude. Palpal claw trifurcate; all setae on palpal femur, genu and tibia 
nude. Dorsal setae long and slender to 564, 42 in number and arranged ca. 
2.8.8.8.6.4.1.2. Tarsi of leg III without any long nude seta. 

The Standard Data of the type as measured in 1947 were: AW 58-7, PW 
81:5, SB 26-1, ASB 34-5, PSB 27:6, SD 62-1, A-P 41:5, AM 55-2, AL 34-5, 
PL 76:0, Sens. —. 

Remarks. The relationship of this species can now be given as in the 
key. The above details should enable the species to be recognized, but it has 
not as yet been again detected amongst the large amount of Philippine material 
seen by me. 


TROMBICULA SYLVESTRIS Audy and Traub 1950. 
Trombicula sylvestris Audy and Traub 1950, Bull. Raffles Museum, 
Plate 24, fig. H-K, | 


Re-description of Larvae. Shape broadly oval. Length (fully engorged), 
7804, width 6104, Seutum as figured, somewhat quadrate, finely punctate, but 
with posterior margin sinuous and fairly deep behind PL; sensillae bases in 
line with PL; sensillae missing. Eyes ? Chelicerae simple, with only the api- 
eal tricuspid cap. Galeal setae branched. Palpi stout, with bifurcate tibial 
claw; setae on femur and genu nude, on tibia, dorsal branched, lateral and 
ventral nude. Dorsal setae 26 m number, arranged 2.8.6.6.4, from 87, long 
anteriorly, to 70s posteriorly, thick on basal half and then tapering (as are 
the seutal setae) and with adpressed ciliations.  Ventrally with a pair of 
branched setae on maxillae, a long ciliated seta on each coxa, a pair between 
coxae I and between coxae TIT and thereafter ca. 8.6.4.4.4.2.2.2, to 42-60. long. 
Legs: I 3904 long, IT 3754, III 4304; tarsi I and II with dorsal sensory rod, 
IIT without any long nude seta. 

The Standard Data for three paratypes are: 


AW PW SB ASB PSB SD AP AM AL PL Sens. 
72:8 92-4 36:4 448 224 07.2 44-8 72-8 50-4 896 — 
72-8 92-4 86-4 44.8 22-4 67-2 44-8 — 56:0 896 — 
78:4 98-0 42:0 47-6 196 672 476 756 56:0 896 — 
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Loc. Deseribed by Audy and Traub from speeimeus on Rattus sabanus 
from Ulu Langat, Kuala Lumpur, Malaya, 5 Dec., 1949, 

Remarks. The above re-deseription is from three paratypes sent by 
Dr. Audy and from the original description. 


TROMBICULA GLIRICOLENS (Hirst 1915). 


Microtrombidium gliricolens Hirst 1915, Bull. Ent. Research, 6. 


Trombicula gliricolens Womersley and Heaslip 1943, Tr. Roy. Soc. S. Austr., 
67, (1), 82. 


Trombicula (Eutrombicula) gliricolens Sig Thor and Willmann, 1947, Das 
Tierreich, Lfg., TIb, 281. 


Plate 25, fig. A-E. 


This species does not appear to have been met with or recorded since 1ts 
original discovery on a rat at Calcutta, India. 

Through the kindness of Dr. J. R. Audy and Maj. S. L. Kalra, I have 
recently been able to study a number of specimens collected from rats, at 
Tithwal, N. Kashmir, by 8. L. Kalra, 1945. 

1 believe that these specimens can be referred to Hirst's species, despite 
certain disagreements with the original dscription and figure, viz. (1) the 
palpal elaws are definitely trifurcate, whereas Hirst says they are bifurcate, 
and (2) the posterior seutal margin is not a more or less even curve but dis- 
tinctly concave medially. Both these characters may have been inaccurately 
observed. In all other respects, size of scutum, dorsal setae, setation of palpi, 
ete., these specimens agree with gliricolens. 

A re-deseription of these larvae is as follows: 

Larvae. Shape oval Length (engorged) to 6504, width to 4202. Scutum 
as figured, more or less rectangular, with anterior margin lightly sinuous and 
convex medially; surface rather coarsely punctate; sensillae in line of PL; 
AM the shortest. and well behind line of AL; PL the longest. Eyes 2 + 2, pos- 
terior the smaller. Palpi with trifurcate tibial claw; setae on palpal femur 
and genn branched or ciliated; on tibia ventral branched, dorsal and lateral 
nude. Chelicerae simple, with distinct apical tricuspid eap.  Galeal setae 
branched. Dorsal setae tapering, shortly ciliated, 40 in number and arranged 
2.10.8.8.6.4.2, to 451 long. Ventrally with paired ciliated setae on maxillae, one 
on each coxa, a pair between eoxae I and between coxae III and thereafter 
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6.6.6.4.6.4.2, to 34u long. Legs all 7-segmented, I 285p long, II 260, III 300p; 
tarsi I and II with dorsal sensory rod, III without any long nude seta. 

The Standard Data for eleven speeimens are: 
Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 70-50-51 1-690-36 65: 4-75:6 67:2—72.8 2:4 
PW 83.5--0-91 3-0220-64 74-5-92-5 78:4-89-8 3:6 
8B 25:520-25 0,8120-.18 23-0-28-0 25:2-28-0 3-3 
ASB 28-32-0-25 0:842-0-18 25-8-30-8 28-0-30-8 3-0 
PSB 13-60-27 0:902-0-19 10:9-16:3 11:2-14-0 6-6 
SD 41«92-0-55 1-82+0-39 36-4-47-4. 392-44 .8 4:3 
A-P 24-4+0-55 1-810-39 19+ 0-29-8 22 -4~28-0 7-4 
ÁM 33.2--1-11 3-1520-.79 23-842:7 30-8-39.2 9.5 
AL 38-71-05 3-50+0-75 28-2-49.2 33-6-42-0 9-0 
PL 51-20-55 1-81x0-39 45:8-56-6 50-4-56-0 3:5 
Seng 63-0 — — 61-6-64-0 — 


TROMBICULA PHILIPI Sp. n, 
Plate 25, fig, F-J. 

Description of Larvae. Shape ovate. Size small; length 225,4, width 170p. 
Dorsal sentum more or less reetangular, with PW greater than AW; anterior 
margin sinuous, being convex medially and concave laterally of the middle; 
posterior margin rather shallow and more or less evenly curved; SB nearer to 
posterior thau to anterior margin; antero-lateral corners produced well in front 
of AL; AM nearer to line of SB, than to line o£ AL; just in front of AL isa 
transverse line extending right across scutum and just behind this is a pair of 
oval dises; surface of seutum strongly rugose; seutal setae with closely 
adpressed ciliations; sensillae with only 2-3 branches in distal half. Eyes 2 + 2, 
on distinet ocular shields, posterior eyes the smaller. Chelicerae with only the 
apical tricuspid eap. Galeal setae with 1 or 2 long branches. Palpi stout. 
. tibial claw trifnreate; seta on femur with 2-3 long branches; on genu with 
1-2; on tibia, dorsal and lateral nude, ventral with 4-5 branches; tarsi with 
the usual basal rod and 5-6 ciliated setae, one longer than the others and 
reaching beyond tip of claw. Dorsal seta 54, stiff and needle-like with only 
short inconspicuous adpressed eiliations, arranged. ea, 2.10.8,10.12.6.4.2, to 22. 
long. Ventrally with the usual pair of branched setae on maxillae, one on 
each coxa, a pair between eoxae I and between coxae III and thereafter abont 
60 setae, somewhat similar to the dorsal setae. Legs: I 270p long, II 225p, 
III 2704; tarsi I and II with the usual dorsal rod; TII without any long nude 
seta. 
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The Standard Data from 25 specimens are as follows; 
Standard Theoretical Observed Coeff, of 
Mean Deviation Range Range Variation 
AW 64-50-42 2-122-0-30 58-2-70-8 60-0-68-0 3-3 
PW 79-5+0:73 3-640-51 68 -6-90-4 72-0-85-0 4:5 
SB 22-60-29 1:44—0-20 18-3-26-9 21-0-24-0 6-4 
ASB 24-90-39 1-97 20-28 19-0-30:8 21-0-30-0 7:9 
PSB 15-3+0-15 0-73+0-10 13-1-17-5 15-0-17-0 4.8 
SD 40-30-41 2-08+0-29 34-046:4 36-045:0 5.0 
A-P 23-6+0-28 1-3820-.19 19-5-27-7 21-0-27-0 6-0 
AM 35°7540-37 1-37+0-26 30-15-4133 30-0-39-0 5-2 
AL 27-8-=0-40 1:9920-28 21-9-33 7 24.0-30:0 7-1 
PL 32:0 0-33 1-64+0:23 27 -1-36-9 30-0-36:0 5-1 
Sens. 55-31-29 437-669 50:0-60-0 7:0 


3:87 0-91 


Loc. und Host. Twenty-one specimens from Hipposideros cervimus, Hol- 
laudia, D.N.G., (C.B.P. 8), 13 Nov., 1945, and four specimens from the same 
host and loeality (W. D. Fitzwater), (no date). 


TROMBICULA QUADRIENSE Womersley and Heaslip 1943, 


Tr. Roy. Soc. S. Austr., 67, (1), 79, 1943, 
— Trombicula chiroptera Womersley and Heaslip 1943, ibid, 80. 


Plate 25, fig. K-N. 


- 


A re-examination and re-measurement of the type and paratype of 
Tr. chiroptera now shows it to be eonspecifie with quadriense which has page 
priority, 

This is a rather characteristic species in the form of the seutum in which 
the posterior margin is strongly ereseentie and PW very much greater than 
AW so that the antero-lateral angles are strongly obtuse. The surface of the 
seutum appears strongly rugose. The eyes are 2 +2, with the posterior the 
smaller. Chelicerae furnished only with the usual apical trieuspid cap. Galeal 
setae branched. The palpal elaw is trifurcate; the setae on the palpal femur 
and genu, and ventrally on the tibia are branched. The dorsal setae are 28, 
arranged 2.8.6.6.4.2, to 404 long. Ventrally all coxae are unisetose and pos- 
terior of coxae ITI the setae are 2.6.2.4.2, to 27u long. Tarsi of leg 111 without 
any long nude seta. The Standard Data for the type and two paratypes of 
quadriense and the type and paratype of chiroptera are: 
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Standard Theoretical Observed Coeff, of 

Mean Deviation Range Range Variation 
AW 58:80:80 1:782c0-56 53-564:«1 56-0-60:0 3-0 
PW 83-82-0.78 1-6440-52 789-88 °7 '82-0-85-0 1-9 
SB 20-20-92 2050-65 14.1-26-3 18-0-22-0 10:1 
ASB 21:0 No variation recorded. 
PBR 16-75+1-46 2.334103 8:0-25-5 15-0-21-0 17-5 
BD 38-252-1-48 2-87+1-01 29- 65-46-85 386-0—42.0 17-5 
A-P 23-51-04 2-08+0:73 17.3-29.7 21-0-26-0 9-0 
AM 30-7520-75 1:502-0-53 26:25-35- 25 30:0-33'0 4-9 
AL 27:0 No variation recorded, 
PL 44-01-00 2-24+0-71 37-3-50-7 40:0-45-0 8:1 
Sens. 50-0 Only one determination. 


Of recent material I have seen and examined a specimen from ? Solomons, 
1944 (L. A. Posekany) and four specimens collected by R. N. McCulloch at 
Wongabel, Queenslaud, Feb,, 1945, two each from a bandicoot and a possum. 
Unfortunately, these specimens have been lost or misplaced. 


TROMBICULA PELTA Sp. n, 


Plate 26, fig. A-E. 


Description of Larvae. Shape elongate oval. Size large, length (en- | 
gorged) 9654, width 6804. Scutum small, rectangular, sparsely but distinctly 
punctate; anterior margin sinnate; posterior margin convex but concave 
medially; PL seta slightly the longer, AM seta about in line with AL; sen- 
sillae missing but bases behind line of PL. Eyes not visible. Chelicerae non- 
serrate, with only the apical tricuspid cap. Galeal setae ciliated. Palpal claw 
trifurcate, seta on palpal femur branched or ciliated; on genu nude; on tibia, 
dorsal and lateral nude, ventral branched; tarsi with dorsal and apical rods 
and 4 or 5 ciliated setae. Dorsal setae ciliated, short, to 284, arranged ca. 
2.8.6.6.6.4.2. Ventrally with the usual pair of ciliated setae on maxillae, one 
on each coxa, a pair between coxae I and between coxae III and thereafter 
a, 6,6.6,6.6.4.2, to 324 long. Legs: I 2414 long, II 2104, III 2554; tarsi I and 
II with dorsal sensory rod, III without any long nude seta. 

Standard Data: AW 43-2, PW 53-2, SB 16-0, ASB 21-8, PSB 7:0, 
SD 28-8, A-P 16-0, AM 30:0, AL 28-8, PL 35-6, Sens. —. 

Loc. and. Host. The unique type from a rat, Nainital, Kumaon Hills, 
India, 10 Oct. 1946 (S. L. Kalra). 

Remarks, May be separated as in the key. 
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TROMBICULA (NEOTROMBICULA) JAYEWICKREMEI Sp. n. 
Plate 26, fig. F-J. 


Description of Larvae. Colour in life unknown. Shape ovoid. Length 
(engorged) to 450%, width 3504.  Seutum rectangular; with posterior margin 
shallow behind line of PL, and concave medially; surface lightly punctate, 
AM and PL about equal; sensillae filamentous, ciliated distally, and their bases 
slightly in advance of PL. Eyes 2+2, on ocular shields, close to seutal 
borders, posterior eyes the smaller. Chelicerae with ouly thé small apical tri- 
cuspid cap. Galeal setae branched or feathered. Palpi stout; claw trifurcate; 
setae on palpal femur and genu lightiy branched, on tibia all setae nude, 
except ventral. Dorsal setae 30 in number, arranged 2.8.6.6.4.2.2, to 504 long, 
tapering and ciliated. Ventrally, one seta on each coxa, a pair between coxae 1 
and between coxae III, then 6.4.4.2.2, shorter than dorsal setae, Legs: I 227, 
long, II 2104, 111 2604; tarsi I and II with the usual dorsal sensory rod, III 
without any long nude seta. The Standard Data from the best preparation 
are: AW 67:2, PW 81-2, SB 28-0, ASB 25-2, PSB 11:2, SD 36-4, A-P 
25-2, AM 50-4, AL 44-8, PL 50-4, Sens. 56:0. 

Loc. and Host. Described from seven specimens, collected by Mr. Š. H. 
Jayewickreme; 3 from ears of Rattus rattus kandiyanus, from Nalanda, Cey- 
lon, Sept., 1944, and 4 from ears of the same host from Embilipitiya, Ceylon, 
Nov., 1944. 

Remarks. The relationship of this larvae is best shown in the key. It has 
been reared to the nymph by Mr, Jayewickreme, as described in the Adult and 
Nymphal section of this paper, 


TROMBICULA SOUTHCOTTI Sp. N. 


Plate 26, fig. K-L. 


Description of Larvae. Shape broadly oval. Length engorged to 420%, 
width to 3402. Dorsal scutum as figured, coarsely rugose, anterior margin 
almost straight, lateral margins slightly convex but coming out prominently near 
PL, which are thus placed on a lateral projection, posterior margin erescentie 
except near PL, sensillae bases nearer to posterior than to anterior margin 
and in front of line of PL, normal setae fairly thick with short setúles, sensillae 
with four or five fine branches distally. Eyes 2 4- 2, the anterior very convex and 
prominent, posterior inconspicuous. Chelicerae non-serrate but with the usual 
apical tricuspid cap. Galeal setae with a few fine branches basally. Palpi 
stout but small, tibial claw trifurcate; all setae on palpal segments branched, 
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the dorsal and lateral on tibia indistinctly so. Dorsal setae thick with short 
setulations, to 304 long, and arranged 2.8.6.6.4.2. Ventrally with a pair of fine 
branched setae on maxillae, one on each coxa, a pair between coxae I and 
between coxae III, and thereafter ea, 2.6.4.4.4.2, to 25u long, and finer than 
dorsal setae. Legs: I 2604 long, II 225p, III 2704; tarsi I and II with dorsal 
rod-like seta, III with a long nude seta, ordinary leg setae only sparsely 
eiliated. 
The Standard Data from the type and two paratypes are: 


Standard Theoretical Ohserved Coeff. of 
Mean Deviation Range Range Variation 
AW 56-741°33 2-31+0-94 49-8—63.6 54:0-58-0 4.1 
PW 78-0 No variation recorded, 
SB 18:0 No yariation recorded, 
ASB 21:0 No variation recorded. 
PSB 18-0 No variation recorded. 
SD 39-0 No variation recorded, 
A-P 30-0 No variation recorded. 
AM 30-0 No variation recorded. 
AL 25-0+1-00 1:-73+0-71 19 -2-30-2 24-0-27 0 8-9 
FD: . 36:0 No variation recorded, 
Sens. 50:0 Only one determination, 


TROMBICULA CUNEATA (Traub aud Evans 1951). 
Trombiculindus cuneatus Traub and Evans 1951, Annals Entom. Soc. Amer. 


Plate 27, fig. A-D, 


Shape engorged broadly oval. Length engorged 4164, unengorged 2804; 
width 2604 and 180,4 respectively. Scutum as figured, with PL aciculate- 
foliate, with 5 or 6 longitudinal finely dentate carmae, and much nearer to 
AL than to the rounded postero-lateral corners; anterior aud posterior margins 
almost straight; lateral margins slightly concave between AL and PL, then 
convex; AM and AL normal, ciliated, with AM the longer; sensillae filamen- 
tous, with a few short barbs on basal half and 3-4 short. ciliations on each side 
distally; surface punctate. Eyes 2 + 2, posterior of PL, posterior the smaller. 
Chelicerae simple, with only a prominent apical tricuspid cap. Galeal setae 
ciliated. Palpal claw trifurcate; setae on femur and genu nude, on tibia dorsal 
seta with a few branches; ventral nude, lateral nude and short. Dorsal setae 
aciculate-foliate with 5-6 longitudinal finely dentate carinae, about a third as 
wide as long, ea. 30-32 in number and arranged ca. 2.8.6.6.4.4,2, those of the 
anterior rows to 754 long by 264 wide and equal, posterior two rows smaller. 
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Ventrally, with a pair of normal ciliated setae on maxillae, one such on each 
coxá, a pair between coxáe I and between cozae III, and thereafter ca. 8.6.2.2. 
Legs all 7-segmented, I 260% long, Il 234u, III 2864; tarsi I and II with dorsal 
sensory rod (spur), IJI without long nude seta. 

The Standard Data for the type and 15 paratypes as given by Traub and 
Evans are: 


AW PW SB ASB PSB A-P AM AL PL Sens. 
70+4 8546 44-2 2622 1622 16:2 6343 3l+4 60427 68—5 


Loc. and Hosts, The type speeimen was from Crocidura sp. from Myitk- 
yima, N. Burma, 29 Nov., 1844 (coll. U.S.A. Typhus Commission), and twenty- 
five paratypes from Crocidura or Suncus, same locality, Nov., 1944 to Feb., 
1945, or from Crocidura from Shingbwiyang, Burma, Feb., 1945. 

Remarks. In 1947 I was able to measure the Standard Data of ‘the type 
and 3 paratypes in the U.S. N. Mus., tentatively labelled as Webberia carıno- 
foliata g. et sp. n. The data were as follows: AW 74-95+7:35, PW 88:54 
23:7, SB 43-6524-61, ASB 29-3, PSB 14:5+5-0, SD 43-8+5-0, A-P 
15-3+2-1, AM 68-0, AL 31:9:-11:0, PL 68-25+4-5, Sens. 75:0, which 
correspond with Traub and Evans’ measurements. 

The two species recorded by T. J. Lawrence in Appendix 7, in ‘‘Serub- 
typhus Investigations in S.E. Asia", Part III, AMD 7, War Office, March, 
1947, as from a shrew, Suncus caeruleus fulvocinereus Anderson, from Imphal, 
1945, ás ‘‘Gen. nov. species,” ‘‘W’’ being deesribed in U.S.A., are the above 
species. 

The Standard Data for these two specimens are somewhat higher than for 
the type series, viz. AW 84-0, 84-0, PW 106-4, 112-0, SB 50-4, 50-4, ASB 
33:6, 33-6, PSB 22-4, 22-4, SD 56:0, 56-0, A-P 16:8, 16-8, AM 75-0, —, 
AL 36-4, 36-4, PL 84:0 X 28-0, 84-0 X 28-0, Sens. —, —. 

N.B.—In the figures given here, the dorsal seta on the palpal tibia are 
shown as nude, whereas actually they are lightly branched as in Traub and 
Evans’ figures, and the AM and AL scutal setae are rather stouter than shown 
in the figures in this paper. 


TROMBICULA SQUAMIFERA Sp. n. 


Plate 27, fig. E-I. 


Description of Larvae. Shape oval. Length (partially engorged) 520,, 
width 3504. Scutum large, as figured, PL nearer to AL than to posterior mar- 
gin; PL aciculate-foliate with longitudinal rows of setules; sensillae filamentous, 
in specimens broken short, the bases wide apart and behind line of PL; AM and 
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AL normal, strongly ciliated with AM the longer. Eyes 2+ 2, fairly large. 
Chelicerae with only the apical cap.  Galeal setae strongly branched or 
ciliated. Palpi stout, tibial claw trifurcate; all setae on femur, genu and 
tibia (except dorsal) nude. Dorsal setae aciculate-foliate, the 6 of the second 
row narrower than others; 40 in number, and arranged 2.6.6.8.8.6.4, the an- 
terior ones to 1124 long by 42 wide, posteriorly not much smaller. Ventrally 
with a pair of long ciliated setae on maxillae, one on each coxu, a pair between 
coxae I and between coxae III, and thereafter ca. 30 setae to 704 long followed 
by 6 and 4 setae similar to dorsal setae; on ventral surface laterally on each 
side between coxae II and coxae LIT is anothr aciculate-foliate seta. Legs all 
T-segmented; I 3904 long, II 364p, HI 4165; tarsi I and II with dorsal rod- 
like seta, HI without any long nude seta. 

The Standard Data for the type and paratype are: AW 95-2, 98-0, 
PW 117-6, 117-6, SB 47-6, 47-6, ASB 39-2, 39-2, PSB 28-0, 28-0, SD 67:2, 
67-2, A-P 28-0, 28-0, AM 75-6, 72-8, AL 47-6, 53-2, PL 112-0 x 42-0, 
106-8 x 42-0, Sens. broken short. 

Loc. and Host. The type and paratype from a ‘‘mouse” from Baltal, 
Kashmir, India, 1945, Maj. S. L. Kalra. 

Remarks. This species, in the form of the PL and dorsal setae is very 
close to cuneata but differs in the Standard Data, the number and arrange- 
ment of the dorsal setae and in the ventral setae, as given in the key. 


TROMBICULA SQUAMOSA (Radford 1948). 


Trombiculindus squamosus. Radford 1948, Proc. Zool. Soc., London, 118, (1), 
126-128, fig. 1-3. 
Plate 28, fig, A-D. 


This very interesting species was deseribed by Radford from 20 speeimens 
from the ears of a rat taken at Ranikhet, Nainital, in the Kumaon Hills, India, 
Oct. 1946 by S. L. Kalra. The type is in the British Museum collection. 

The erection of a new genus for this species on the basis of the peculiar 
foliate or phyllode-like dorsal ánd posterior ventral setae js unnecessary. Such 
similar modification of the dorsal setae is of frequent occurrence in many 
genera of widely different families of Acari. For example, in the Cheyletidae, 
Tyroglyphidae, s.l, Oribatoidea, Tetranychidae, ete., and also in certain species. 
of Schöngastia (Ascoschóngastia) (Trombiculidae) foliate setae are not un- 
common, 

I hàve been privileged to examine a paratype presented by Dr. Radford, 
and from his specimen I give the following re-deseription, as certain important 
details are omitted from the original description. 
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Re-description of Larvae. Shape broadly oval, fairly well chitinized, 
Colour in life probably red. Length (only partially engorged) 3254, width 
2104. Dorsal seutum roughly rectangular, with fine pitting; anterior margin 
sinuous, posterior margin fairly shallow and slightly contave medially; AM 
and AL slender and strongly ciliated, AM well behind line of AL, PL broadly 
phyllode-hke with strong puneturations. Sensillae filamentous, basally with 
distinet barbs, distally eiliated, bases in line with or slightly behind PL. Eyes 
2-+ 2, on ocular shields, posterior the smaller. Chelicerae strong, not serrate, 
with only the usual apical tricuspid cap. Galeal setae.strongly ciliated. Palpi 
stout, tibial claw trifurcate; all setae on femur, genu and tibia (except dorsal) 
nude. Dorsal setae all broadly phyllode-like, punctate and without ciliations, 
covering entire dorsal surface posterior of seutum, 32 in number and arranged 
2.6.6.6.6.4.2, to ea. 602 wide by 60p long. Ventrally with a pair of ciliated 
setae on maxillae, one on each coxa, those on coxae II shorter than on I and 
IJI; a pair of similar setae between coxae I and between eoxae HI, and there- 
after ea. 20 long eiliated setae arranged ca. 12:6 and 1 on each side of anus; 
the extreme lateral of first row are the longest, to 1004; behind and flanking the 
anus are three rows of 6.6, and 2, phyllode-like setae similar to the dorsal, 
and laterally betewen coxae II and III also a phyllode seta. Legs all 7-seg- 
mented; I 312p long, II 2924, IIT 3605; tarsi I and II with the usual dorsal 
sensory rod, III without any long nude seta. 

The Standard Data for this specimen are as follows: AW 88-0, PW 100-0, 
SB 40-0, ASB 36-0, PSB 11-0, SD 47-0, A-P 31-0, AM 73:0, AL 67:0, PL 
75-0 x 54:0, Sens. 80-0. 

Remarks. Closely related to this species in having phyllode-like PL and 
dorsal setae are the following three species, cuneata, squamifera and foliacea, 
and all four can be readily séparated as in the key. While all four form 
a group of species the erection of a genus or even subgenus on the group 
characters is, as stated above, unjustified, at least until such time as the 
nymphal or adult stages are known. 


TROMBICULA FOLIACEA (Traub and Evans 1951). 
Trombiculindus foliaceus Traub and Evans 1951. Annals Entom. Soc. Amer. 


Plate 28, fig. E-I. 


Shape engorged broadly oval. Length engorged 650p, unengorged 4301; 
width 520, and 2404 respectively. Scutum subrectangular as. figured, with 
PL phyllode-like with large reticulations and placed very much nearer to 
AL than to the rounded postero-lateral corners; anterior and posterior margins 
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almost straight, lateral margins lightly concave between AL and PU, then con- 
vex; AM and AL normal and ciliated with AM the longer; sensillae filamentous 
with rather short ciliations on distal. half, their bases well behind line of PL; 
surface finely punctate. Eyes 2 + 2, posterior of PL, posterior the smaller. 
Chelicerae simple, with only a rather prominent apical tricuspid cap. Galeal 
setae ciliated. Palpi with trifurcate tibial claw; setae on femur and genu nude; 
on tibia dorsal seta branched, ventral and lateral nude, the ventral short. The 
dorsal setae are broadly phyllode-like with large retieulations and an acute 
apex, about half as wide as long, ca. 28 ta 30 in number and arranged 2.8.6.6. 
4.2.2., the posterior 2 rows somewhat smaller than the others. Ventrally with 
a pair of normal ciliated setae on maxillae, one such on each coxa, a pair 
between coxae I and between coxae III and thereafter ca. 16 to 20 normal. 
ciliated setae. Legs all 7-segmented; tarsi I and TI with dorsal sensory rod 
(spur), III without any long nude seta; leg I to 234, long, II 221p, III 286p. 

The Standard Data from the values given by Traub and Evans for the 
type and 6 paratypes treated statistically are as follows: 


Standard Theoretical Observed Coeff. of 
Mean Deviation. Range Range Variation 
AW 66-30-64 1-70-c0-45 61:2-71:4 63-0-68-0 2.5 
PW 82-15+1-01 2-67+0-71 7415-8015 77:0-84-0 3-2 
SB 38-90-77 2-04+0-54 32-8-45-0 35-0-42-0 5-2 
ASB 26-30-57 1:502-0-57 2-18-30-8 25-0-28-0 4.2 
PBB 14-6%+0-37 0:972-0-26 11-7-17-5 14.0-16-0 6-7 
SD 40-90-74 1-95+0-52 351467 30-0—44.0 48 
A-P 12-90-40 1-07+0-:29 9-7-16-1 12.0-14-0 8-3 
AM 50-7+1-:20 2-08+0-85 44-5-56-9 49-0-53*0 4-1 
AL 30-62-1.27 8.86--0-90 20:5-40-7 28.0-35-0 10-9 
PL 65-91-72 4-561-22 52-2-79:6 60-0-73.0 7-0 
Bene. 60-0 Only one determination. 


Loc. and. Host. The type was recorded from a shrew Crocidura sp. from 
Shingbwiyang, Burma, 13 Feb., 1945, and the paratypes from the same host 
species and locality, Feb, and March, 1945, collected by members of the U.S.A. 
Typhus Commission. 

A further specimen is that recorded by T. J. Lawrence in Appendix 7 in 
““Serub-typhus Investigations in S.E. Asia”, Part III; AMD 7, War Office, 
March, 1947, This specimen, from which the present drawings are given, was 
much more engorged than Traub and Evans? material, It was referred to as 
“Gen, nov. species Fols." “Lawrence in M.S.” and was recorded from a 
shrew Suncus caeruleus fulvocinereus Anderson from Kanglatongbi, near Im- 
phal, 1 Nov.; 1945. 
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Remarks. In 1947 I was able to examine the type and 2 paratypes in the 
U. S. N. Mus, which at that time had been tentatively labelled as Webberia 
cytofoliata g. et sp. nov, by the discoverers. This name has been dropped and 
the species placed in Radfords Trombiculindus under the specific cuneatus nov. 

As pointed out under squamosa, neither Webberia nor Trombiculindus are 
required, at least until the nymphs or adults are known and can be shown to 
exhibit good generic differences from Trombicula, 

N.B.—In the figures given here, the dorsal seta on the palpal tibia are 
shown as nude, whereas actually they are lightly branched as in Traub and 
Evans’ figures, and the AM and AL scutal setae are rather stouter than shown 
in the figures in this paper. 

TROMBICULA (NEOTROMBICULA) HARRISONI Sp, n. 
Plate 29, fig. A-D. 

Description of Larvae. Length (engorged) to 260p, width to 195p. Scutum 
roughly trapezoidal with AM and AL about in the same line; SB very close 
together and much closer to line of PL than to AL; posterior margin almost 
rectilinear between PL; PL the longest, AM and AL subequal; sensillae some- 
what thickened medially, and then tapering, with ciliations for most of their 
length. Eyes 2+ 2. Chelicerae non-serrate, Galeal setae short and nude. 
Palpi as figured, femur outwardly rather angular, aud seta branched; palpal 
claw trifurcate. Dorsal setae tapering, curved and shortly ciliated, to 36u 
long, 32 in number and arranged 2.6.6,6.6,4.2. Ventrally with a pair of branched 
setae on maxillae, one on each coxa, a pair between coxae I and between coxae III 
and thereafter ca. 40 setae to 304 long. Legs all 7-segmented, I 2604 long, 
IT 234p, III 260p; tarsi I and II with dorsal sensory rod, III without any long 
nude seta. 

The Standard Data derived from ten specimens are as follows: 


Standard Theoretical Observed Coeft. of 
Mean Deviation Range Range Variation 
AW 47-90-31 0-93+0-22 45-1-50-7 47*6—50-4. 1-9 
PW 61-90-95 2-9520-69 53 .1-70:7 58 -2-67:2 4-7 
SB 19-6 No variation recorded, 
ASE 30:22-0-37 1-18+0-26 26° 7-33-7 28°0-30-8 3:9 
PSB 14-0 No variation recorded, 
sD 44-20-37 1-1830-26 40-7-47°8 42-0-44-8 2.6 
A-P 38:1--0-85 2-702:0-60 30-0-46-2 33:6-42-0 7.1 
AM 41.12c0.59 1-44+0-43 36.8-45-4 39:2-42-0 9.5 
AL 42°350-35 0-09+0+25 39:4-45-3 42:0-44-8 2:3 
PT, 47-6 No variation recorded, 


Sens, 68:6 Mean of two determinations 67-2 and 70-0. 
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Loc. and. Host. Described trom the type and vine paratypes collected from 
bats, R.11018, from Bukit Lagong Forest Reserve, Kepong, Kuala Lumpur, 
F.M.S. (British Serub-typhus Research Unit, Slide 14765 (6 spee.), 14766 (4 
spec.), 1950), | 

Remarks. Im the shape and general proportions of the seutum, this spe- 
cles is very elose to T. insolli Philip and Traub 1950, also deseribed from 
bats, from Malaya, and was at first thought to be this species. It differs from 
insoll however, slightly in the Standard Data, and more particularly in the 
form of the sensillae, in having all the setae on the femur, genu and tibia of 
the palpi branched, and in the fewer dorsal setae. 

It is named after Mr. J. L, Harrison, ecologist to the S.T.R. Team. 

The larvae were also reared through to the nymph (deseribed elsewhere in 
this paper), by Mr. K. L. Cockings, 


Genus TECOMATLANA Hoffmann 1947, 


Annales Escuela Nacional de Ciencias Biologicas, 4, (4), 451-457, fig. 1-6 
(Genotype Tecamatlana sandovali n. sp.) 


== Sauriscus Lawrence 1949, Annals Natal Museum, 11, (3), 452, fig. 39 a-e 
(Genotype Sauriscus ewingi n. sp.) 

= Trisetica Traub and Evans 1950, J. Parasitol., 36, (4), 356-359, fig. 14 
(Genotype Trisetica melvini n. sp.) 


The genus Tecomatlana was based on a species from Mexican bats and 
characterized as follows: 

*“Palpal claw with four prongs, the middle one being much the largest, 
Chelicerae with a row of minute reflected teeth on the dorsal and apical region 
of the chela and with a single, obtuse, broad and little tooth on the ventral 
margin. Dorsal plate small, roughly pentagonal with only three setae in addi- 
tion to the pseudostigmatic organs, which are flagelliform and filamentous. 
Eyes large in relation to other genera, the posterior ones being smaller. All 
tarsi with three more or less equal claws. 

Differs from all other genera of the subfamily Trombiculinae in its dorsal 
plate, which bears only three setae, in addition to the pseudo-stigmatie organs 
and in the particular arrangement of the palpal claw’’. 

Miss Hoffmann does not refer to the postero-lateral scutall setae, which 
are present, but due to the small and reduced scutum are not placed thereon, 
as is clearly shown in her figure 2. They are, however, the first row of 1 + 1 
setae, in her series of dorsal rows. The description of ffa row of minute 
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reflected teeth on the dorsal and apical region of the chela’’ at first suggests a 
serrated chela. The author's figure 3 shows clearly, however, that the minute 
teeth are confined to the lower edge of the usual trieuspid cap, and are not the 
normal serrätions on the inner cheliceral margin seen in some Other Trom- 
bieulids. 

The only valid character by which Tecomatlana can be generically separ- 
ated appears to be the very much reduced seutum causing the postero-lateral 
setae to be widely situated off the seutum. Until such times as the nymphs or 
adults are known and eorrelated with the larvae the genus should perhaps 
stand on the above feature. It must be pointed out, however, that an indica- 
tion of such displacement, although slight, is clearly seen in the Malayan 
species Sehüngastia (Ascoschöngastia) malayensis Gater; and in Schöngastia 
(Ascoschóngastia) masta Traub aud Sundermeyer 1950, the posterior lateral 
seutal setae are as far removed from the scutum as in Tecomatlana, ete. 

The four-pronged palpal elaw on which Miss Hoffmann lays stress is not 
of generic value, as is evidenced by the varied furcation of this organ, occur- 
ring within other genera, and ag shown in the keys here given. 

In 1949, R. F. Lawrence, overlooking Tecomatlana, described the genus 
Sauriseus, with similar seuta] characters, for a species Sauriscus ewingi nov. 
from a gecko from 8. Africa. The only character by which this might be 
generically distinct is the presence of but a single large eye on each side 
instead of two. The posterior eyes in many Trombiculids are frequently ill- 
defined, and difficult to see, so that one may be doubtful of the generie value 
of the number of eyes. Lawrence does not state the nature of the palpal elaw. 

More recently, Traub and Evans have described the genus Trisetica, for a 
species found inhabitating bat eaves at Myitkyina, in Burma. They have 
apparently overlooked Lawrenee’s paper, and only compare their genus with 
Tecomatlana. 

The seutum is similar to that of Tecomatlana and Sauriscus, being reduced 
with the postero-lateral setae well off the seutum. The palpal claws are con- 
trasted with those of T'ecomatlana in being trifurcate and somewhat long and 
straight. The apical tricuspid cap of the chelicerae lacks the minute teeth on 
its lower edge. The eyes are two on each side and large. 

It appears then that both Sauriscus Lawrence, and Trisetica Traub and 
Evans are synonymous with Tecomatlana Hoffmann. Ineidently, the some- 
what thickened or “‘subflagellate’’ sensillae of the type of Trisetica approach 
the laneeolate form found in some species of Schöngastia, but its affinities are 
I believe nearer to Tecomatlana and Trombicula than to Sehóngastia. 
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TECOMATLANA MELVINI (Traub and Evans 1950). 
Trisetica melvini Traub and Evans 1950, J. Parasitol., 36, (4), 356-359, fig. 14. 
Plate 29, fig. E-H. 


Description of Larvae (after Traub and Evans), “Body subovate; dorsum 
and venter with fine parallel striations; length 0:54 mm.; width 0:38 mm. 

Dorsal plate. Anterior margin slightly sinuate, concave at the insertion of 
the antero-lateral bristles, forming shoulders; lateral margins with a shallow 
median sinus; caudal margin very slightly concave, corners strongly rounded; 
punctate over most of its surface. Sensillae with short barbs on proximal por- 
tion, but apical two-thirds with longer cilia, Bases of sensillae inserted 
slightly posterior to midline of plate. Antero-lateral setae short and plumose. 
Antero-median bristle extending beyond apex of plate plumose. Postero-lateral 
setae as far off plate as bases of sensillac are from margin; near eyes; similar 
in shape and size to antero-median bristle. Eyes: Well-developed; anterior 
eye with diameter of 17 microns; that of posterior eye 10 microns. Chelicerae: 
Acuminate, about four times as long as broad near base; with a single sub- 
apical notch. Palpal claw: with lateral prongs almost as long as middle prong. 
Palpal tarsus: Longer than broad at base; with four ventral bristles, three of 
which are sparsely plumed and the fourth shorter and virtually unbarbed; 
with a proximal ventral short spur-like process; with a dorsal long bristle which 
is apically plumed. Palpus: Trochanter and femur each with a dorsal sparsely 
plumed bristle; tibia with a dorsal naked bristle and with a ventral short 
branched seta. Galea: With a pair of plumed proximal ventral setae. Dorsal 
setae: Similar in appearance to antero-laterals; about 52 in number; the rows 
irregular, but approximate arrangement of the anterior rows is: 2:12:12: 10... 
Coxae: Punctate; unisetose, the setae plumose, Sternal setae: A pair of plu- 
mose setae between bases of coxae I and II; three such pairs between coxae IIT, 
the middle one of each group of three more posterior than the others. Ventral 
setae: Approximately 36 in number; short and irregularly arranged. Legs: 
1—0-27 mm.; II-—0-23 mm.; III—0:25 mm. Sensory setae as follows: I—two 
genualae, one mierogenuala, two tibialae, one microtibiala, one spur, one miero- 
spur laterad to spur, one pretarsala. I—one genuala, two tibialae, one spur, 
one microspur slightly proximad to spur, one pretarsala. III—one genuala, 
one tibiala. Tarsal elaws: Elongate, acuminate, eurved, resembling the blade 
of a scythe; middle claw slightly thinner than others.'' 

The Standard Data given for four specimens hy the authors show consid- 
erable variation as follows: 
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Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 43:75+1:03 2-06+0:73 37:6-49-4 42-0-46:0 4:7 
PW 66-:7525:22 10-4443 -69 3545-98-05 56-0-81-6 15-7 
SB 18-50-87 1-73+0-61 13.3-23-7 17.0-20-0 9-3 
ASB 23-7540-75 1-50+0-53 19-25-28-25 23-0-26:0 6:3 
PSB 17:0 No variation recorded, 
SD 40:75#0:75 1-50+0-53 36.25-45.25 40. 043-0 3-7 
A-P 33-02-86 5:7122:02 15:9-50-1 26-0-40-0 17:5 
AM 36-721:76 3:05271-24 27-5-45:9 34-0-40-0 8:3 
AL 29-021°78 3-55+1-26 18-5-39:5 26-0-33-0 1:2 
PL 48-752-0- 76 1-50--0.53 39-25-48. 25 43-046:0 3-4 
Sens, 53-75341-43 2-87 +1-01 45:15-62:35 50-0-58-0 5-3 


Genus MYOTROMEICULA Womersley and Heaslip 1943, 
Trans. Roy. Soc. S. Austr., 1943, 67, (1), 99. 


This genus erected for a specimen found amongst the debris in a jar of 
spirit containing bats in the collections of the South Australian Museum, the 
probable locality for the bats being South Australia. It was assumed that the 
specimen came off the bats. 

The genus is peculiar in that the chelicerae are short and stumpy with 
two large blunt teeth, apparently an adaption for grasping hair. The palpi 
are also of peculiar structure, both the femur and genu being strongly and 
outwardly angulate. The tibial claw of the palp is not fureate, but on the 
outer edge is provided with two small teeth, The dorsal seutum is rectangular, 
provided with the normal five setae and two ? filamentons sensillae. The legs 
are all 7-segmented. 

Genotype Myotrombieula vespertilionis Wom, and Heasp. 1943. 


MYOTROMBICULA VESPERTILIONIS Wom. and Heasp. 1943. 
Trans, Roy. Soc. 8. Austr., 1943, 67, (1), 99, 


Plate 30, fig. A-F. 


Shape almost round. Length 2754, width 2804 Dorsal scutum trans- 
versely rectangular (ef. fig. A) with anterior margin concave, posterior evenly 
convex, and SB in front of line of PL; sensillae wanting, probably filamentous. 
Eyes apparently absent. Chelicerae short and stumpy with two blunt and 
strong teeth, as though for grasping hair (ef. fig. C). Galeal setae branched on 
distal fifth. Palpi stout, strongly incurved and both femur and genu out- 
wardly strongly angulate; tibial elaw not furcate but with two small teeth on 
outer margin; setae on femur and genu strong, eurved, with short indistinet 
ciliations; on the tibia, the dorsal seta is similar, the lateral apparently nude 
and the ventral with many long branches; the tarsus is short, with sub-basal 
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sensory seta, subapical sensory nude seta, and 4 or 5 ciliated setae. Dorsal 
setae 2.6(8).8(6).8.4.8.6.4.2, to 23u long, tapering with short ciliations. Ventral 
with paired branched setae on maxillae, one on each coxa, a pair between 
coxae I and between coxae III and thereafter 2.4,4.6.6.4.2. Legs: all 7-seg- 
mented, I 1704, IL 1454, III 145p; tarsi I and II with dorsal sensory rod, III 
without any long nude seta. 

The Standard Data for the unique type are: AW 62-5, PW 65-5, SB 
24-0, ASB 16-0, PSB 11-0, SD 27-0, A-P 16-0, AM 23-0, AL 19-0, PL 27-0, 
Sens. —. 

Remarks, The modifications of the chelicerae and palpi suggest their 
adaption for grasping hair, although the modifications are not as pronounced 
as in the other pilicolous families Myobiidae and Listrophoridae. 


Genus HEASLIPIA Ewing 1944. 


Heashipia Ewing 1944, Proc. Biol. Soe., Washington, 57, 101-104, nom. nov. 
for Trombiculoides Womersley and Heaslip 1943, Tr. Roy. Soc. S, Austr., 
67, (1), 101, preve. Jacot 1938, Psyche, 45, (2-3), 122, 


As Trombiculoides Wom. and Heasp. 1943 with Trombiculoides gateri 
Wom. and Heasp. 1948 as genotype was preoeeupied by Trombieuloides Jacot 
1938 with Say's American Trombidium scabram as genotype, the name Heas- 
lipia- was proposed by Ewing (loc. cit.) in its place. 

The genus is elosely related to Trombieula s. str. in having only a single 
and anterior dorsal seutum with long filamentous sensillae, but differs in the 
characteristic scutum which has the lateral and posterior margins forming a 
eontinuous even eurve, and is furnished with 9 setae in addition to the sensillae, 
arranged 1 AM, 2 AL and 2 PL with two extra ones on each side between the 
AL und PL setae. The chelicerae are also characteristic with a very large and 
pronounced inner subapical tooth in addition to the small apical trieuspid cap. 
The legs are all 7-segmented. 


HEASLIPIA GATERU (Womersley and Heaslip 1943). 


Trombiculoides gateri Wom. and Heasp. 1943, Tr. Roy. Soc. 8, Austr., 67, 
(1),101. 


Heaslipia guteri, Ewing 1944, Proc. Biol. Soc. Washington, 57, 101-104; Law- 
rence 1949, Annals Natal Museum, XI, (3), 467. 
Plate 30, fig. G-L. 


In addition to the details given in the original description of the larval 
species, the seta on the palpal femur is 5-branched, on the genu 2-3 branched, 
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and on the tibia, the dorsal and lateral setae are nude, the ventral branched; 
the palpal tarsus is short. and conieal with sub-basal sensory rod and sub- 
apical nude sensory spine, and 5 or 6 ciliated setae, All legs are 7-segmented; 
tarsı I and II rather short with the usual dorsal sensory rod, and tarsi III is 
furnished with a long nude outstanding seta. The palpal claw is bifurcate. 
Since the original description the dorsal seutum of the type and 2 para- 
types have become more flattened and consequently the Standard Data are 


now somewhat greater. 


The Standard Data as now re-determined ‘for these specimens, together 


with one specimen from the Philippines are as follows: 


AW 
AW} 
AW? 
PW 


MAX. W. 


SB 

ASB 
PSB 

SD 
AI-AL! 


ATI-AL2 


2 PL 
AM 
AL 
ALI 
AE? 
PL 
Sens. 


Mean 
88.75--1:70 
107 -0>=1-00 
97-00-82 
74-25+1-44 
116.52:0-87 
33-02:1:00 
29-0 


21-0 
67:741:26 
51:0+1-00 
92-0+1-:15 
72:25+x1-+03 
58-2541-70 
93:01.12 


Standard Theoretical 
Deviation Range 
3:402-1-20 78-55-98:95 
2-0020-71 101:0-113-0 
1-6350-58 92-1-101-9 
:2:8751-01 65: 65-82-85 
1-730-61 111:3-121.7 
2-002-0-71 21:0-39-0 
No variation recorded. 
0-502-0-18 37-75-40: 75 
0-500-18 66:75-69:75 
1-00+0-35 11-5-17:5 
1-2620-44 14:5-22-0 
No variation recorded. 
1-520+89 60-2-75:2 
2:00#0-71 450-570 
2:31:50-83 85-1-98-9 
2-06-E0- 73 66:05-78:45 
3-40+1-20 48-05-68-45 
2-24+0:79 


86-0-99-7 


Observed 
Range 
86-0-93-0 
104: 0-108:0 
95:0-99-8 
72-0-78-0 
115-0-118:0 
32:0-36-0- 


39-0-40:0 
68 -0-69-0 
14-0-16°0 
17-0-20-0 


65-0-70-0 
50-0-54-0 
90-0-94-0 
70-0-75-0 
54:0-61-0 
90-0-95-0 


Coeff. of 
Variation 


t2 bo 05 Or 
Ha 00 00 to Y 


ra & 


The additional measurements of the Standard Data as used above are: 


AW! = distance between setae AL, ie. the second pair of lateral setae. 
AW? = distance between the third pair of lateral setae, ie. AL, 
Max. W. = maximum width of seutum. 
AL-AL! = distance between first and second lateral setae. 
ALJ!-—AL? = distance between second and third lateral setae. 
AL?-PL — distance between third lateral and postero-lateral setae. 
AL! and AL? = lengths of second and third pairs of lateral setae respec- 
tively. 


Remarks. 


As the nymphal or adult stages of this species are unknown, 


its generic relationship with Trombicula s. str. is uncertain, bnt. on the peculiar 
dorsal seutum and chelicerae in the larvae, a separate genus seems at present 


advisable. 
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This species, the genotype, was described from specimens from Rattus 
rattus argentiventer Chase, from Selinsing-Gunong, Semanggel, Perak, 15 
March 1932, and sent to the Adelaide Museum for study from the Institute for 
Medical Research, Kuala Lumpur, F.M.S. 

Lt.-Col. Philip’s specimen was from the ear of a rat, at San Jose, Mindoro, 
Philippine Island (coll, J. R. Mangrum, Jan., 1945). 


Genus NOVOTROMBICULA Womersley and Kohls 1947. 
Tr. Roy. Soc. S. Austr., 1947, 71, (1), 4. 


Larvae as in Trombicula, but. with the dorsal scutum produced posteriorly, 
tongue-like, and taking in some of the median setae of some of the dorsal rows, 
as in the genus Gahrliepia, otherwise with the usual 5 setae and a pair of 
filamentous sensillae. 

Genotype Novotrombicula owiensis Wom. and Kohls 1947. 


NOVOTROMBICULA OWIENSIS Wom, and Kohls. 1947. 
Tr. Roy. Soc. S. Austr., 1947, 71, (1), 4. 
Plate 31, fig. A-H. 


Shape subrotund. Size small; length (unfed) 2554, width 1804. Dorsal 
seutum large, tongue-shaped and produced posteriorly to take in the two median 
setac of the third dorsal row, in addition to the AM, AL and PL setac; sen- 
sillae long and filamentous with ciliations on the distal half, bases wide apart 
and about midway between line of AL and PL. Eyes 2-+ 2, on distinct ocular 
shields placed close to the lateral seutal margin; posterior eyes the smaller. 
Chelicerae with only the usual apical tricuspid cap, but on the inner margin 
below the cap with rather prominent subapical angle. Galeal setae long and 
nude. Palpi rather slender, with rather long slender and bifurcate tibial claw, 
the dorsal prong of which is small and indistinct; palpal femur and genu 
with a long slender, shortly ciliated seta; all three setae on tibia long and 
apparently nude; tarsi moderately long and conical, with a long sub-basal sen- 
sory rod and five or six long ciliated setac. Dorsal setae rather thick, slightly 
tapering, shortly ciliated and of two sizes, arranged 2.4.4[2].4.2.2; the second 
row with the median pair just off the scutum and to 574 long; the inner 
members of the third row are on the scutum and are short to 24g. Ventrally 
with a pair of branched or ciliated setae on the gnathosoma, one on each coxa, 
a pair between coxae I and between coxae III and thereafter 6.2.2.2.2. to 24u 
long. All three pairs of coxae touching. Legs: I 2554 long, IT 240p, III 275p; 
tarsi I and TI with the usual sensory rod-like seta, III without any long nude 
seta. 
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Genus SCHOENGASTIA Oudemans 1910, 
Entom. Ber., 3, (54), 96, 1910. 


Larval Trombiculidae, with a single anterior dorsal seutum furnished with 
5 normal ciliated setae and a pair of clavate or capitate sensillae which arise 
from cupules inserted flat on the scutal surface and not in a transverse crest- 
like wall. Chelicerae not unusually slender, with the inner (dorsal) edge 
serrated or not. Palpal claw bifureate or trifurcate. All legs 7-segmented, 
except in S. (S.) oudemansi (Walch), S. (A.) heaslipi Wom, and Heasp., and 
8. (A.) traubi sp. n., where leg IT and III are 6-segmented. 


Genotype Thrombidium vandersandei Ouds., 1905, Entom. Ber., 
1, (22), 216. 


The chelicerae in the genotype are serrated and this led the American 
authority, Dr. H. E. Ewing, to erect the genus Ascoschóngastia Ewing 1946 for 
those species, earlier placed in Neoschöngastia Ewing 1929, which had the 
chelicerae non-serrate and at the same time were without the transverse scutal 
erest of Neoschöngastia. As stressed in the section of this paper dealing with 
the adults and nymphs, species of Schöngastia and Ascoschöngastia in which 
those stages are known cannot be separated generically. In this regard it 
would appear to be unwise to treat Ascöschöngastia as more than a subgenus of 
Schóngastia on the basis of larval characters only. Similarly, although 
unknown as yet from the adult or nymphal stages, the genera Euschöngastia 
Ewing 1938, Oenoschöngastia Womersley and Kohls 1947 and Radfordiana 
nov. may ultimately be shown to be no more than of subgenerie status. 


CHELICERAE SERRATED ON INNER (DORSAL) MARGIN. 
Subgenus SCHOENGASTIA s, str, Ewing 1946, 
1. Lees I 7-SEGMENTED, II AND III 6-SEGMENTED. 
SCHÖNGASTIA (SCHÖNGASTIA) OUDEMANSI (Walch 1923). 


Trombicula oudemansi Walch 1923, Kitasato Archiv. Exper. Med., 5, (3); 
Fletcher, Lesslar and Lewthwaite, 1928, Tr. Roy. Soc. Trop. Med. and 
Hygiene, 22, 161. 


Schöngastia oudemansi, Gater 1932, Parasitol., 24, 154; Womersley and Heas- 
lip, 1943, Tr. Roy. Soc. S. Austr., 67, (2), 102. 
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Neoschüngastia impar Gunther 1939, Proc. Linn. Soe. N.S, Wales, 64, (1-2), 
85; Womersley and Heastip 1943, Tr, Roy. Soc, S. Austr., 67, (1), 116; 
Radford 1942, Parasitol, 34, (1), 74. 


Neoschéngastia bodensis Gunther 1940, Proc. Linn. Soc, N.S. Wales, 65, (5-6), 
482, 
Plate 32, fie. A-E. 


In 1943 Womersley and Heaslip synonymized Gunther's bodensis from 
Borneo with his #mpar from New Guinea. The latter species, while agreeing with 
oudemansi of Walch in the form of the dorsal seutum, the dorsal setae and 
the lengths of the scutal setae, was considered to differ in the chelicerae not 
being serrated. On the last character it was placed in the genus Neoschöngastia 
as then understood, but in view of Ewing’s restriction of this genus, impar 
would now become a species of Ascoschöngastia if the non-serration of the 
chelicerae did oceur in this species. 

In correspondence, however, Dr. H. S, Fuller has drawn my attention to 
the fact that in certain specimens determined hy me as impar Gunther, in the 
collections. of the British Museum (Nat. Hist.) careful examination shows that 
the chelicerae are indeed serrated. This observation, which I was able to affirm 
while in London in 1947, led me to re-examine all the material in the South 
Australian Museum collections of both impar Gunther and bodensis Gunther 
and to compare them with specimens of oudemansi Walch, from the Federated 
Malay States, determined by B, A, Gater, 

In all this material it ean now be stated that the chelicerae are definitely 
serrated and both of Gunther’s species must be synonymized with oudemansi 
Walch. Amongst the species of Schóngastia from the Asiatic-Pacific region, 
oudemansi is particularly characterized, as in the key, by the almost rectangular 
seutum, furnished with comparatively short setae of which PL are the shortest, 
The sensillae are clavate, finely eiliated and the sensillae bases midway 
between the anterior and posterior seutal borders with a well defined inwardly 
eurved line in front of each base. The palpal claw is bifureate, and only the 
setae on the palpal femur and genu shortly and sparsely branched, almost 
nude. The dorsal setae are short, and arranged 26.6,6.6.4. Tarsi III are 
without any long outstanding nude seta. (In his deseription of impar (loc. 
cit. p. 86) Gunther states that tarsi II bear a long nude seta, but in the four 
paratypes I have been able to examine this is not 80). 

A remarkable feature of oudemansı (also of impar and bodensis) is that 
the femora of legs II and IIT are not seeondarily divided as is that of leg L, and 
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as are all three pairs of femora in all other species of Schóngastia, except 
S. (A.) heaskpi Wom. and Tleasp. and S. (A.) traubi sp. n. 

The secondary subdivision of the femora however, is not a true articula- 
tion, and it seems unwise, at present, in view of our little knowledge of generie 
characters of the adult Trombieulidae to regard the non-subdivision of the 
femora of legs II and IJI of larvae of the above species as of more than sub- 
generic value. 

The following Standard Data is derived from 1 specimen from Federated 
Malay States, det. as oudemansi by Gater, 4 paratypes of impar Gunther from 
Bulolo, N.G., 1 paratype of bodensis Gunther from Borneo, as well as 19 speci- 
mens from Lae, N.G, and Sansapore, D.N.G., previously identified as impar. 


Standard Theorctical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 51,420-65 3370-46 41:6-61-2 48-0—57-6 6-3 
PW 66-1+0-47 2-340-33 591-731 64-0-73:6 3:5 
SB 30-653+0-37 1:85+0-26 25-1-36:2 28-8-35:2 6:0 
ASB 25:6 No variation recorded. 
PSB 19°45+0°15 0-74+0-10 17:2502-21.65 19-2-22-4 3:8 
SD 45:20:19 0:94+0-13 42-4-48-0 44 -8-48-0 3-1 
A-P 3400-15 0:732c0-10 31-8-36:2 32-0-36°8 2:2 
AM 34-720:33 1:2020-23 31-1-38-3 32 -0-35-2 8:5 
AL 22-6520-25 1-2530-18 18:9-26:4 19.2-25-6 5:5 
PL 32:5520-22 1-12+0-16 10:2-16:9 12-8-16:0 8:4 
Sens, 38-0 with head 9-6 wide, Only 1 determination. 


SCHÖNGASTIA (SCHÖNGASTIA) LEWTHWAITEI Sp. V, 


Ascoschöngastia n. sp. ‘C’, Lawrence, T. J. 1945. W. O. Rept, A.M.D.7, 
Appendix 7. 
Plate 111, fig. A-C. 


Description of Larvae. Shape (engorged) oval; length to 536p, width to 
3754. Sentum as figured, sub-quadrate but wider than Jong, and with PW 
greater than AW ; anterior margin lightly sinuous, posterior margin not very 
deep behind line of PL and lightly eoneave medially; sensillae bases large 
within strongly marked erescents, and much nearer to PL than to AL; sen- 
sillae unknown; AM, AL and PU setae subequal with AM slightly shorter than 
AL, and PL slightly shorter than AL. Eyes 2-++2, posterior the smaller. 
Chelicerae with apical trieuspid cap and the inner edge finely but indistinetly 
serrate. Galcal setae nude. Palpi as figured, tibial claw bifureate; setae on 
femur ciliated, on genu ciliated, on tibia ventral branched, dorsal and lateral 
apparenty nude. Dorsal setae ca. 42 in number to 454 long and arranged 
2.6.6.6.6.6.4.4.2. Ventrally with paired ciliated setae on maxillae, one on each 
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coxa, a pair between coxae I and between coxae IIT and thereafter ca. 46 to 30g 

long. Legs: I 268, long, II 241,4, III 308p; I 7-segmented, IT and III 6-seg- 

mented; tarsi I and II with dorsal sensory rod, III without any long nude seta. 
The Standard Data derived from the type and 3 paratypes are: 


Standard Theoretical Observed Coeff of 

Mean, Deviation Range Range Variation 
AW 68:0-+0:80 1-603:0-50 63-2-72'8 67 -8-70-4 2-3 
PW 86-0+3-09 6:182-2.18 67-5—104.6 80-0-92-8 7:2 
SB 38:4 No variation recorded. 
ASB 35-21-31 2-612-0-92 27:443:0 32.0-38:4 7-8 
PSB 22-4 No variation recorded. 
SD 57-61-31 3-61+0-93 49-8-65-4 54-4—60-8 4-5 
A-P 44-81-31 2-61+0:92 37-0-52.6 41-:6-48-0 5-8 
AM 34-42-0-80 1:602c0-56 29-6-39-2 32:0-35:2 4-1 
AL 35-2 No variation recorded. 
PL 36-00-80 1-60:-0.-56 31-2-40°8 35-2-38-4 4-4 
Seng Missing 


Loc, and. Host. Amongst the material in Lawrence’s “Type Box’’ of 
slides, in the London School of Tropical Hygiene and Medicine, which I have 
been permitted to study by Dr. J. R. Audy, are 4 slides, Nos. 37-40, labelled 
“ Ascoschóngastia n. sp. *C”, Lawrence in M.S.” and referred. to as such in 
Appendix 7, to War Offiee Report, AMD 7, March, 1947. 

Lawrence records these specimens as 3 from the type host, a tree shrew, 
Tupaia belangeri belangeri Wagner, and 2 specimens only from Hydromys 
humet. The locality was Palel, Tamu Rd., 30 miles south of Imphal, Manipur 
State, India, Nov. 24th, 1945. 

Slides Nos. 39 and 40 are now in the collection of the South Australian 
Museum. 

Remarks. This species in the conformation of the scutum closely resembles 
S. (4.) lacunosa Gater and was at first thought to be that species, In having 
the second and third pairs of legs, however, only 6-segmented and the inner 
margin of the chelicerae finely serrate it comes much closer to S. (S.) oude- 
manst, from which it differs in the Standard Data, especially the length of 
the PL scutal setae. 


2. ALL LEGS 7-SEGMENTED. 
a. Palpal claw bifurcate. 
SCHÖNGASTIA (SCHONGASTIA) VANDERSANDEI (Ouds, 1905). 


Thrombidium vandersandei Ouds. 1905, Entom. Ber., 1, (22), 216; 1909 
Tijdschr. Entom., 52, 50. 


156 RECORDS OF THE S.A. MUSEUM 


Allothrombidium vandersandet Ouds. 1906, Entom. Berl, 2, (28), 56-59, 


Thrombidium van der Sande: Ouds. 1906, Nova Guinea, 5, 106, 131, tab. 4, fig. 
59-66; 1908, Tijdschr, Entom., 51, 25. 


Microthrombidium vaudersandei Ouds, 1912, Zool, Jahrb., Suppl. 14, 45-62. 


Plate 32, fig. F—J. 


This species was originally deseribed by Oudemans from speeimens found 
on man by Dr. G. A. J. van der Sande, Physieian to the Dutch New Guinea 
Expedition of 1903. 

In Nova Guinea, 5, Oudemans cites a large number of referenees to the 
presence of these mites, in New Guinea, Malay Archipelago and the Celebes. 
It is therefore remarkable that despite these leads, this species has not, 
hitherto been recognized amongst the very large amount of material collected and 
studied during the war years. Most specimens have been referred by myself 
and other students to Schongastia blestowei Gunther and other species. Gunther 
1939 (Proc. Linn. Soc. N.S.W., 64, (1-2), 94) compared his species blestowej in 
detail with the data given by Oudemans for vandersandei, stressing particularly 
the facts that in vandersandei the palpal claw is bifurcate, in blestowei trifur- 
cate, and that the dorsal setae are 50 and 64 respectively. In addition he 
states ‘‘maxillary setae plain” in vandersandei, “with 4 long branches” in 
blestowet, This difference, however, does not exist. In Oudemans' species, the 
maxillary seta is as figured by Oudemans (1906) branched and, as stated, “of 
the same kind as the other coxal hairs". The main differences between these 
two species then, as brought out in the key, are the furcation of the palpal 
claws and the number of dorsal and ventral setae. 

The original description as given very fully in Noya Guinea 1906, is as 
follows: “Larvae. Length 200-3004, measured on 40 specimens. Colour scar- 
let; in spirits colourless. Shape of newly-hatched larvae short, scarcely longer 
than wide, with small shoulders between legs I and II, and big rounded ones 
above legs III; abdomen posteriorly rounded. Texture of epistome, dorsal 
shield, palps and legs smooth, finely porate, of remainder skin of body finely 
wrinkled. These wrinkles tun almost parallel to the transverse rows of dorsal 
hairs. Dorsal side. Dorsal shield subhexangular, with one anterior, one pos- 
terior and four lateral sides, wider than long; anterior side the longest and 
straight; the 5 remainder sides almost equal in length; posterior side slightly 
eoncaye. Eyes. Aside of the shield a double eye, of which the anterior one is 
distinctly semi-globular, prominent and less light-refraeting. Pseudostigmata 
almost in the centre of the shield, round, cup-shaped. Pseudostigmatic organs 
(sensillae) clavate; peduncle and head almost equal in length; pedunele rod- 
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like, thin, smooth; head swollen, distally rounded, proximally rapidly tapering 
towards the peduncle, seen from aside almost equal in width and length; seen 
on the top elliptical; yellowish brown with greenish hue; contents oily, very 
light refracting; surface of head examined under oil-immersion-system fuely 
villous. Hairs. On the anterior margin of the shield one median hair. In 
each anterior and in each lateral corner of the shield a hair. On each shoulder 
above legs III a hair. On the abdomen 5 transverse rows of ten hairs each. 
All the hairs are slightly curved, except the above-mentioned median hair which 
is straight. The median hair scarcely hairy; the 4 other shield hairs are better 
haired ; all the other dorsal hairs are more or less serrate, 

Ventral side. Behind the rostrum there is a collar-shaped shield, widest 
in the centre. Coxae I triangular, with posterior external angle excavate to 
receive the “‘Urtrachee’’ which is round. Coxae II longer, internally rounded. 
Coxae III almost quadrangular; internally rounded. Anus ventral, nearer the 
posterior abdominal edge than the coxae III. Heirs. Cozal hairs thin, a little 
curved, beantifully pectinate with from three to five smaller hairs on the convex 
side. Between the proximal ends or angles of coxae I a pair of ditto. Between 
eoxae III a pair of ditto. Behind this pair a single hair of stiff, slightly curved 
and externally serrate hairs resembling those of the dorsum. Further the 
whole venter is provided with hairs of the same kind, arranged in about four 
or five irregular transverse rows of about ten hairs each. 

Epistome, pentangular, provided with a fine median line. Mundibles dor- 
sally and internally slightly serrate. 

Maxillae (palpi). Coxae with coxal hair close to the troehanterofemur, of 
the same kind ag the other coxal hairs. Hypostome ventrally smooth, distally 
scarcely bilobate, dorsally opened, gutter-shaped and basally provided with long 
smooth hair,” No trace of any epipharynz, nor of any hupopharynz. Troeh- 
anterofemur dorsally and externally swollen, with proximal pectinate hair. 
Genu short with dorsal pectinate hair. Tibiotarsus dorsally with one smooth 
hair and one external pectinate hair, terminally with strong elaw which 
externally and ventrally shows a smaller accessory claw almost in the 
middle. Telotarsus short, thick, club-shaped, ventrally with three peec- 
tinate hairs and two olfactoric hairs, dorsally with one pectinate hair and one 
olfactoric hair. Legs rather thick; their joints rather short, increasing in 
length distalward. Also the number of hairs with which they are ornated 
increased distalward, from one or two to about ten or twelve on each joint. The 
greater part of these hairs are pectinate. The following not pectinate hairs may 
be mentioned: Legs I: genu with short smooth hair; tibia with 3 short smooth 
hairs; tarsus with a thick, short, rod-like olfactoric hair and a long smooth tac- 


*“Galesl seta’? of recent authors, 
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tile hair, accompanied by a very short smooth olfactoric hair. Legs II: genu 
with one short smooth hair; tibia with one short smooth hair; tarsus with one 
short thick olfaetorie hair. Legs III: genu with one short smooth hair; tibia 
with one short smooth hair. All the femora are distinctly divided in a basi 
femur and a telofemur. Paratarsi minute, almost invisible. Empodium elaw- 
like, thin proximally and distally nodded. Claws rather strong, curved, thicker 
than claw-like empodiuna””. 

In the above description it is to be noted that the long nude outstanding 
seta present on tarsi III of all the specimens now referred to Oudemans species, 
is neither mentioned nor figured. This is remarkable considering the metieu- 
lons work of Dr. Oudemans, but this seta is however, when lying longitudinally 
along the tarsus sometimes difficult to see, and one must presume that Oude- 
mans may have overlooked it.! Its closest relative amongst those species of 
Schöngastia s. str. with bifurcate palpal claws is S. pseudo-schuffneri (Walch), 
which is distinguished as in the key by the shape and dimensions of the dorsal 
seutum, and the number and arrangement of the dorsal setae. 

The following Standard Data is derived from 63 specimens now recorded 
from various localities in New Guinea: Abidari, Mandated Territory, 28 July, 
1943 (1 spec, R. N. MeCulloch) ; Dumpu, M. T., Nov. 1943 (5 spec. R. N. MeC.) ; 
Lae, M.T., 8 Aug. 1944 (6 spee. R.N.MeC.); Buna, M.T. (2 spec. No. 32-1, 3 
spec. No. 32-5, G. M. Kohls) ; Milne Bay, Papua, Aug. 1943 (5 spec. Š. L. All- 
man), Nov. 1943 (5 spec. on Rattus comatus, W. D. Exton); Hollandia, 
D.N.G., 2 Mar. 1945 (2 spee. on boots, C. B. Philip), (3 spee. on man, C.B.P.), 
22 May, 1945 (6 spec. on man, C.B.P.); Sansapore, D.N.G., 10 Nov. 1944 
(5 spee. on Rattus concolor, C. Mohr.), 25 Nov. 1944 (3 spec. on Rattus ringens, 
1 spee. on R. concolor, C.M.). 


Standard Theoretical Observed Coeff, of 
Mean Deviation Range Range Variation 
AW 66:93-0-41 3:30-70.29 57-0—76-8 60-8-76-8 4:8 
PW 88:62-0-57 4-542-0-40 75-0-102-3 80-0-99-3 5-1 
RB 25-8+0-10 0-83+0+07 23-3-28-3 24:0-28-8 3-2 
ASB 35-5+0-12 0-95=0'08 32-6-38-4 35:2-38-4 2:7 
TEB 28-720-09 0-72+0-06 25-5-30:9 25:6-32-0 2-5 
8D 64-1+0-15 1-17+0-»10 60: 6-67:6 60-8-67-2 1-8 
A-P 31-7 20:14 1-13+0-10 28-3-3571 28-8-35-2 3-6 
AM 37:3+0:22 1630-15 32-4-42-3 35-2-41-6 44 
AL 77-80-41 3:26+0'29 68-0-87:6 70-4—83-2 4-2 
PL 58-120-22 2-572-0-23 50-4-63:'B 54-464 -0 deg 
Sens. 32-0 with head 16/19. No yariation recorded. 


1In a recent letter from my eolleague, Dr. G. L. van Fyndhoven I am indebted for the 
information that an examination of the Oudemans? type slide in Leiden whieh also contains a 
specimen of S. schuffneri (Walch) (id. H. S. Fuller) shows that on the tarai of leg III of 
vandersandei there is a long nude outstanding seta. 
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The number of DS given by Oudemaus is 52, but they vary somewhat, 
especially posteriorly, from abont 48 to 54. They measure ca. 40p long, while 
the ventral setae which number ca, 36, posterior of eoxae III measure to 
30p in length. Oudemans only refers to one smooth and one branched hair 
on the palpal tibia, but as in all species of Trombieulidae there are three setae 
on this segment, a dorsal and a lateral (both nude) and a ventral which js 
the branched hair mentioned by Oudemans. 


SCHÖNGASTIA (SCHONGASTIA) SCHUFFNERI (Walch 1923) 


Trombieula schuffneri Walch 1923, Kitasato Archiv. Exper. Med., 5, (3); Tr. 
Vth. Bien. Cong. Far East. Assoe. Trop. Med., Singapore, 1923 (24). 


Neoschöngastia schuffneri, Womersley and Heaslip 1943, Tr. Roy. Soc. 
S. Austr., 67, (1), 117. 


Schöngustia katonis Womersley and Heaslip 1943, Tr. Roy. Soc. S. Austr., 67, 
(1), 104. 


Schéngastia pusilla. Womersley 1944, Tr. Roy, Soc. S. Austr., 68, (1), 96. 


Plate 33, fig. A-E. 


Through the kindness of my colleague Dr. G. W. Wharton I have now been 
able to study a slide of Waleh's original material of this species, which he 
received from Dr, H, E. Ewing who himself had received it from the Koloniaal 
Institute in Amsterdam. The slide was labelled ‘‘in virgin forest, Sumatra 
1922*. In this specimen the chelicerae are serrated and the sensillae globular 
as in the genus Schóngastia. The dorsal setae are arranged 2.8,2.8,8,2 and 
measure to 404 long. The Standard Data are: AW 54:5, PW 67-0, SB 21-0, 
ASB 28:0, PSB 22-0, SD 50-0, A-P 25:0, AM 33-0, AL 56-0, PL 42-0, Sens. 
32-0 with the head globular and minutely setulose. The above Standard Data 
do not differ significantly for those given by Womersley 1944 for 28 specimens 
of S. pusilla, and this species must therefore be regarded as a synonym of 
schufineri Walch, as it also agrees in other morphological features. 

Schöngastia katonis Wom. and Heaslip 1943, erected for the specimen 
described and figured, but not named, by Kawamura and Yamagnehi 1921 
(Kitasato Archiv. Exper. Med. TV) is probably also to be referred te Walch’s 
species. 

This species is closely related to S, vandersandei (Ouds.), and appears to 
be almost as common and widespread in New Guinea. It differs from vander- 
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sande: in the smaller seutum and the number and arrangement of the dorsal 
and ventral setae. TS 

As in the preceding species the AL seutal setae are the longest, the sen- 
sillae bases lie in line with or slightly in front of PL, the galeal setae are nude 
and there is a long nude outstanding seta on tarsi III. The dorsal seta are 
2.8.2.8.8,6.4, and the ventral setae 2,2.4,6,6,4.4. The setae on the palpal femur 
and genu are branehed; on the tibia the dorsal and lateral nude, ventral 
branched, The palpal claw is bifureate. All legs 7-segmented. 

In additon to the 28 Specimens of which the Standard Data was recorded 
jn 1944 (under the name $. pusilla), the values for another 32 specimens from 
the following localities: Batisati, N.G., Aug. 1943 (R. N. MeCulloeh 8 speci- 
mens); Dobodura, N.G., Apr. 1943 (D. C. Swan, 7 spec.); Bat. Is., Purdy. 
Group, June 1944 (G. M. Kohls, 3 spec.); Moratai, Celebes, 1945 (R. N. Me- 
Culloch, 2 spec.); Hollandia, D.N.G., Feb. 1945 (R. C. Bushland, 3 spee.); 
Sansapore, D.N.G., Nov. 1944 (C. Mohr, 4 spec.) ; Noemfnr, D.N.G., Nov. 1944 
(D. C. Swan, 5 spec.), are as follows: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 53-12-0-49 2-78770-35 44: 7-61*5 48-0-61-2 5-2 
PW 70-00-36 2-04+0-25 63-9-76-1 67-2-73-6 2-9 
SB 20-50-24 1-34+0-17 16-5-24-5 19-2-22-4 6-5 
ASB 27-00-25 1-41+0-18 22-8-31-2 25:6-28-8 5:2 
PSB 22.55--0-11 0-61-£0-08 20-7-24-6 22-4-25:6 2:7 
Sn 49.6--0-28 1-60-c0-30 44-8-54-4 48-0-54-4 3:2 
A-P 23-70-24 1:38+0-:17 19-6-27:8 20-8-25:6 5-8 
AM 27-80-37 2-052c0-26 21-7-33:9 25-6-32:0 7:3 
AL 54-420-49 2-717 20-35 46-0-62-8 48-0-64-0 51 
PL 43-10-58 3-29+0-41 33-2-53-0 384-544 7-6 


Sens, 32-0 with head 12-8/19°2. No variation recorded. 


SCHÖNGASTIA (SCHÓNGASTIA) TAYLORI Gunther 1940. 


Schóngastia. taylori Gunther 1940, Proc, Linn. Soc. N.S. Wales, 65, (3-4), 257, 
fig. 12-14; Womersley and Heaslip 1943, Tr. Roy. Soc. S. Austr., 67, (1), 
106. 

Plate 33, fig. F-J. 


Like the following species, S. taylori differs from vandersandei and 
schuffneri in having the sensillae bases placed well behind a line joining the PT. 
seutal setae. It has, however, a roughly hexagonal seutum as in those species 
but the anterior lateral sides are much shorter than the posterior-lateral sides, 
ie, A-P is relatively short and less than half as long as the seutal depth. In 
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addition the dorsal setae are more numerous, ca. 80 and arranged ca. 2.10.2.13. 
2.14.12.12.8.4. 

As stated by Womersley and Heaslip (1943) Gunther gives PL as longer 
than AL and figures it so. This however, is not borne out by the examination 
of the type and 4 paratypes of Gunther's material, AT, being the longest. 
The setae on the femur and genu of the palpi are well branched, on the 
tibia the dorsal and lateral are nude and the ventral branched, The galeal 
setae are nude. Tarsi III is provided with a long nude outstanding seta. 

This species was described from Macropus (Thylogale) coxeni Gray from 
Bulolo, N.G. No fresh material has since been seen, and the following Standard 
Data is derived from the type and 4 paratypes as recorded by Womersley and 
Heaslip 1943. 


Standard Theorctieal Observed Coeff,.of 
Mean Deviation Range Range Variation 
AW 62-40-40 0-8927-0-88 59-7-65-1 61-0—63-0 1:4 
PW 79.0 Nö variation recorded 
SB 21-2+0-20 0-45+0-14 19+ 85-22-55 21:0-22-0 2:1 
ASB 33:0 No variation recorded 
PSB 23:5 No yariation recorded 
sp 58:5 No variation recorded 
A--P 23:5 No variation recorded 
AM 41-00-71 1-41+0-50 36-8-45-2 40-0-43:0 ` 3-4 
AL 77-6+1:209 9- 882-0-91 69+ 0-86 -2 73° 0-81-0 3-7 
PL 57*0+1:22 2-43 0-87 49-7-64:3 55-0-60-0 6-6 


Sens. 35:0 with hend 15/28. Only 1 determination. 


SCHÖNGASTIA (SCHÖNGASTIA) WHARTONI Sp. n. 
Plate 34, fig. A-E. 


Description of Larvae. Shape roughly oval. Length (unengorged) 200%, 
width 1544. Dorsal scutum as figured, with anterior margin lightly sinuous, 
the lateral margins short and PL near to AL, posterior margin deeply and 
evenly rounded; AL the longest; sensillae globular, nude with their bases 
behind a line joining PL. Eyes 2+2, on ocular shields and adjacent to the 
postero-lateral scutal angles. Chelicerae fairly long with numerous teeth on 
the inner (dorsal) margin, Palpi fairly stout; tibial claw bifureate, prongs 
unequal; setae on palpal femur and génu branched, on tibia dorsal and 
lateral nude, ventral branched; tarsus with subapical and sub-basal nude rod- 
like setae and 4 or 5 ciliated setae. Dorsal setae 36 in number, arranged 
2.8.8.6.6.4, to 35p long. Ventrally with the usual pair of maxillary setae, one 
on each coxa, a pair between coxae I and between eoxae III, and thereafter 
2.6.4.4.4.2.2, to 22, long. Legs I 2301 long, IT 210p, III 2404; tarsi I and II 
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with the usual dorsal rod-like sensory seta, IJI with a long nude ontstandmg 
seta. The Standard Data for the type and 3 paratypes are; 


Standard Theoretieal Ohserved Coeff. of 
Mean Deviation Range Range Variation 

AW 50-40-80 1°6040°57 45+ 6-55 +2 48-0-51-2 1:6 
PW 64:0 No yariation recorded 

SB 18-0+0 77 1-582c-0-54 13 -4-22:6 16:0-19:2 8:5 
ASB 25-6 No variation recorded 

PSB 22-4 No variation recorded 

SD 48:0 No variation recorded 

A-P 14-40-92 1-85+0-65 8-8-20-0 12:8-16-0 12-8 
AM 34-4+1-53 8-06--1-09 26-2-43-6 32:0-38-4 9-0 
AL 56-80-80 1-60:+0-57 52-0-61-6 54-4-57:6 1:4 
PL 49:620:92 1-852-0.65 dd -0-55-2 48-0-51:2 1-9 
Sena, 32-0 with head 16/22. No yariation recorded. 


Loc. The type and 3 paratypes taken on boots in the serub at Lae, 
N. Guinea, March 1944 (R. N. McCulloch). 

Remarks. In having the sensillac bases well behind line of PL, A-P much 
shorter than the scutal depth, and the palpal claw bifurcate, this species is 
elosely related to S. taylori Gunther. It differs in the number of dorsal setae 
and the shape of the seutum. It is a pleasure to name it after Dr. G. H. Whar- 
ton, of Duke University, Durham, N. Carolina, U.S.A, 


b. Palpal claw trifurcate. 
SCHÚNGASTIA (SCHONGASTIA) BIDENTATA Sp. n. 
Plate 34, fig. F-J. 


Description of Larva. Shape oval. Length (engorged) to 355p, width to 
2554. Seutum pentagonal, strongly but sparsely punctate, the posterior por- 
tion tending to be overlapped by the striated dorsal cuticle; seutal setae rođ- 
like, blunt tipped, with minute adpressed ciliations; PL setae the longest; sen- 
sillae clavate, ciliated, their bases about in line with PL. Eyes fairly large, 
2 +2, on ocular shields adjacent to postero-lateral angles of seutum.  Cheli- 
cerae, besides the usual tricuspid cap, with only two subapical teeth on inner 
margin. Galeal setae nude. Palpi stout; tibial claw trifurcate; all setae on 
femur, genu and tibia of palpi nude. Dorsal setae stiff and rod-like, blunt, 
with short adpressed eiliations, to 224 long, 30-31 in number and arranged 
2.8(9).6.6.4.4. Ventrally with the usual pair of maxillary setae, one on each 
coxa, a pair between coxae l and between coxae 111 and thereafter 2.6,4,4,2,2,2,, 
to 20-224 long. Legs I 2404 long, II 2244, III 2484; tarsi I and IL with a 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 163 


long nude outstanding seta, The Standard Data for the type and 7 paratypes 
are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 53 55:10 - 62 1.754044 48-3-58-8 54-4—57-6 3:3 
PW 69:7+0:46 1-30+0-32 65-8-73-6 67-6-70-4 1-8 
SB 22-00-40 1130-28 18:6-33-4. 18-2-22:4 5:1 
ASB 22-8+0-40 1:1340- 28 19-4-26-2 22-4-25:6 4-9 
PSB 22-4 No variation recorded 5 
SD 45-220-40 1-13+0:28 41+8-48-6 44-848-0 2-5 
A-P 26-80-58 1-66+0:41 21:8-31-8 25:6-28-8 6:2 
AM 16-0 No variation recorded 
AL 28-8 No variation recorded 
PL 32-0 No variation recorded 
Sens. 32-80-80 1:602-0.32 28-0-37:6 320-352 5:0 


Loc. and Host. The type and 7 paratypes from the axilla of a skink, 
60 miles south of Darwin, N.T., Australia, 13th May, 1943 (R. V. Southeott). 

Remarks. Amongst the species of Schöngastia this species is very charac- 
teristie in the shape of the seutum, and the dorsal setae. In having only two 
teeth on the chelicerae it is rather a connecting link between the species of 
Schöngastia s. str. and Ascoschöngastia. 


SCHÖNGASTIA (SCHÖNGASTIA) VIETA Gater 1932. 


Schöngastia vieta Gater 1932, Parasitology, 24, 154, fig. 5; Womersley and 
Heaslip 1943, Tr. Roy. Soc. S. Austr., 67, (1), 108. 


Plate 35, fig. A-E. 


This species is elosely related to the preeeding, in having a more or less 
pentagonal seutum. It differs, however, in having globose sensillae which are 
indistinctly villous, in the seutal and dorsal setae being tapering and normally 
long ciliated, and in AL being the longest of the seutal setae. The chelicerae 
have more than the two inner teeth. The palpal setae on the femur and genu 
are shortly branched, often appearing to be nude. The sensillae are indistinctly 
setulose or villous. The dorsal setae number 32 and are arranged 2,8.6.6.6.4.2, 
sometimes 2.10.8.6.4.2, and measure to 354 in length. The ventral setae pos- 
terior of eoxae III are 6.6.6.6.4.2 approximately. All coxae l-setose. Tarsi of 
leg IIT with a long nude seta. 

The Standard Data from the type and 3 paratypes in the British Museum 
(Nat. Hist.) measured while m London in 1947, and one paratype in the S.A, 
Museum collection are as follows: 
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AW 
PW 
SB 
ASB 
PSB 
SD 
A-P 
AM 
AL 
PL 


Sens, 


26-90-48 
53-10-32 
30-80-25 
28-20-84 
60-3+2-05 
50-7+0-99 
39-30-70 
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Standard Theoretical 
Deviation Range 
2-150-67 471:4—60-2 
2:2220-74 66-1-79:9 
0-40+0-13 18: 5-20 -9 
0-36+0-11 25-1-27-3 
1-07 0-34 23-8-30:1 
0-72+0-23 51-0-55-2 
0-562-0-18 29-1-32-5 
1:88-c0-60 22.6-33:8 
4-6040+45 46:5-74-1 
2:21:-0-70 44:1-57-0 
0-99+0-50 36:3—41.4 


Observed 
Range 

52:8-57:6 
70:4-76:8 
19-2-19-8 
25*6-26-4 
26:4—98-8 
52-8-54-4 
30-0-31-6 
235-0-30:0 
550-660 
48-4-52-8 
38:4—40*0 


Coeff. o£ 
Variation 
4:0 
3-8 
2-0 
1:3 
4:0 
1:35 
1:8 
6-6 
7:6 
4-4 
2-4 


Amongst the large collection of Trombiculids collected by T. J. Lawrence 
in Southern Burma in Nov. 1945 are 39 specimens of this species. The speci- 
meng were from Rattus rattus and Nesokia. bengalensis, and all from the neigh- 
bourhood of Toungoo, S.B. 

'The Standard Data of these 39 speeimens are as follows: 


Mean 
55-0:t0-33 
78-2+0-34 
19-4+0:12 
28-8 
25-6 
544 
31:2+0:26 
29-12£0-15 
70:2+0:40 
54 :8+0-23 


Standard Theoretieal 
Deviation Range 
2-09 0-24 49-3-61:7 
2-14+0-24 71:8-84-6 
0-74--0:08 17:2-21-6 


No variation recorded 
No variation recorded 
No variation recorded 


1-61--0-18 26 :4-36:0 
0:97+0-11 26:2-32-0 
2-48:-0-28 62.8-77-6 
1-4120-16 50+ 6-59 -0 


32-0 with head 16/19. No variation recorded. 


Observed 
Range 
51:2-60-8 
73° 6-83 +2 
19-2-22:4 


28:8-32- 
28-8-32- 
64-0-76- 
51-:2—-60- 


ae c o 


Coeff. o£ 
Variation 


3-8 
2-7 


3:8 


to w Go tn 
Cc CQ 05 Hi 


SCHÖNGASTIA (SCHÖNGASTIA) PHILIPI Wom, and Kohls 1947. 


Schöngastia philipi Womersley and Kohls 1947. Tr. Roy. Soc. S. Aust. 71, 


(1), 6. 


Plate 35, fig. F-J. 


This species was deseribed from the type and 9 paratypes from a skink 
Leiolopisma albertisi; from Goodenough Island, N.G. (coll. Jan. 17, 1944, G. M. 
Kohls No. 486). 

The scutum is hexagonal as in the species vandersandei, schuffneri, 
blestowei and b. var. megapodius, but it only agrees with blestowei and its 
variety in having a trifurcate palpal claw, 
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From blestowei (and megapodius) it differs as in the key, in the smaller 
seutum, the smaller number of dorsal setae, and in the seta on the palpal genu 
being nude. 

The Standard Data for the type and 9 paratypes in the S.A. Museum 
collection as given by Wom. and Kohls 1947 are: 


Standard Theoretical Observed. Coeff. of 

Mean Deviation Range Range Variation 
AW 48-6+1:12 2-51-c0:80 41-1-56-1 45-0—51:0 5-1 
PW 69-60-40 0:89-270-28 66:9-78-3 68-0—70-0 1-3 
SB 18-40-40 0-89+0-28 157-211 18-0-20-0 4-8 
ASB 24.0 No variation recorded 
PSB 21°0 No variation recorded 
sp 45-0 Nn variation recorded 
A-P 23-60-40 0-89+0-28 20-9-26-3 22-0-24-0 3:8 
AM 22-2+0:73 1-64+0-52 17-3-27-1 21:0-24:0 7-4 
AL 59-20-49 1-0930-35 55 '9-62-5 58-0-60-0 1:8 
PL 42-6t1-12 2.512:0-80 35:1-50-1 39:045:0 5:9 
Sens. 30:0 with head 15/18. Only 1 determination. 


SCHÖNGASTIA (SCHÖNGASTIA) BLESTOWE: Gunther 1939, 


Schöngastia yeomansi Gunther 1938, Med. J. Aust., 2, (6), 202, (nom, nud,). 


Schóngastia blestowei Gunther 1939, Proe. Linn. Soe, N.S. Wales, 64, (1-2), 
92; Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 67, (1), 103; 
Womersley 1944, ¿dem, 68, (1), 97 (in part). 


Plate 36, fig. A-E. 


Gunther originally described this species from a number of specimens from 
two men near the Suein River, Sepik District of” New Guinea. At the same 
time he also recorded as the same some specimens from the ears of a bush fowl 
(Megapodius duperreyi) from Bulolo River Basin, 'Morobe District. 

On the difference in size of the seutum and in the Standard Data, 
the specimens from Megapodius were distinguished from those from the Suein 
River, by Womersley and Heaslip (1943), as a variety under the name of 
megapodius. In addition to these differences, the seutal, palpal and dorsal 
setae are much longer branched in megapodius than in the typical form. Also 
in the variety in front of each sensilla base is a distinet semieirele not found in 
the typical specimens. More characteristic even is the much wider distance 
between the sensillae bases m megapodius. In typical blestowet the dorsal setae 
are rather variable; Gunther gives the number as up to 64, whercas the figure 
given here shows 54. The latter mumber is approximately that found in 
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vandersandei with which Gunther contrasts blestowei (1939). The two species 
however, are very distinet on the character of the palpal claw. 

The following Standard Data for the typical form are from the figures 
given by Womersley and Heaslip 1939 for: Gunther’s Suein River specimens 
with the following additional records: ? Solomons 1945 (4 spee. L. A. Pose- 
kany); on boots, island north of Bougainville Aug. 1945 (8 spec. G. H. Me- 
Queen); on man, Treasury Islands, Jan. 1944 (7 spee. L. J. Dumbleton); a 
total of 26 specimens. 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Runge Variation 
AW 65:72c0:51 2:58+0-36 B8:0-73:4 60-8-73-6 3-8 
PW 86:020:66 3330-46 76-0-96:0 76:8-91:0 3-9 
SB 25:9+0-18 0:92-+0-12 23-1-28-7 24:0-28-8 3:5 
ASB 32-840:32 1:652-0-23 27:8-37:8 28-8-34-0 5:0 
PSB 27-02:0-34 1:-73+0-24 21-8-32.2 25-6-31°0 6:3 
BD 59 8+0:36 1-85+0:26 54-2-66-4 57*6-64:0 3-1 
A-P 30:40:31 1-6040-22 25-6-35:2 28-8-35:2 5:2 
AM 34:90:42 1:972-0.30 29-0-40:8 32:0-40:0 5:6 
AL 67:1-0-61 3:012-0-43 58-1-76:1 64:0-73 -6 4'5 
PL 51:35+0-47 2°4040-33 44-15-58:55 48-0-54:4 4-7 
Sens. 3351034 1-530-24 28-9-38-1 32:0-35-2 4:6 


var. MEGAPODIUS Wom. and Kohls 1943. 
Tr. Roy. Soc. S. Aust., 67, (1), 104. 
Plate 36, fig. F-J. 


The following Standard Data is derived from the type slide in the S.A. 
Museum containing 3 specimens of Gunther's S. blestowei from Megapodius 
duperreyi, together with 4 specimens collected on boots in serub at Lae, N/G. 
Apr. 1944 (R, N. MeCulloeh) and 7 specimens from a Megapodius mound at 
Dobodura, N.G., 13 July 1944 (coll. G. M. Kohls, No. 506) ; 14 speeimens in all. 


Standard Theoretieal Observed Coeif. of 

Mean Deviation Range Range Variation 
AW 57-70-52 1-94>-0-27 51° 9-63 °5 54-4—60-8 8-3 
PW 80-30-47 1:7530:33 75-1-85-5 76-8-83:2 2-3 
SB 82-20-21 0-80=0-15 29 "8-34:6 32-0-35-0 8:4 
ASB 30:22 0-55 2-070-39 240-364 26:0-32:0 6:8 
TSB 23:00:29 1-09+0-21 19-7-26-3 22-4-26-0 47 
SD 53-2+0-39 1-46>0-27 48-8-57-6 51:2-54-4 2-7 
A-P 24-4+0-64 2:3840-45 17:3-31:5 20-0-25-6 9-8 
AM 38-58-2-(0-30 1.042-0-21 35:4—L1- 7 37-0-41-6 2-7 
AL 67-65+0-90 B- 120-64 58-3-77:0 63-0-70°4 4-6 
PL 5720-56 2010-39 51- 2-63 2 544-620 3:8 
Sens. 33154076 2-77+0-54 24-85-4145 30-0-38-4 8:3 
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SCHÖNGASTIA (SCHÖNGASTIA) OCULICOLA gp. n. 
Plate 37, fig. A-E. 


Deseription of Larva: Shape oval. Colour in life unknown. Length 
(engorged) to 4204, width to 350p. Scutum relatively small, as in figure, 
with the anterior margin sinuous, lateral margins lightly coneave, and the 
posterior margin laterally lightly concave, medially convex; scutal setae slender 
and tapering with only short adpressed ciliations; P] the longest, AM the 
shortest; sensillae globose, ciliated with their bases fairly near together and 
well in advance of line of PL. Eyes 2 +- 2, indistinet, Chelicerae short, eurved 
and stout, the apicai tricuspid cap prominent, on the dorsal edge a strong sub- 
apical forwardly directed tooth, and more proximally some fine indistinct 
rounded teeth. Galeal setae nude. Palpi rather stout; tibial claw large and 
strong with 2 large subequal prongs, and 1 smaller shorter prong; seta on palpal 
femur and genu with indistinet short branches; on tibia, dorsal and lateral 
nude, yentral branched; tarsus with a subapical nude seta, a dorsal sub-basal 
sensory rod and 4 or 5 ciliated setae. Dorsal setae to 424 long, fine, with only 
short adpressed eiliations, 36 in number, arranged 4.6.8.8.6.4, ie. 2 humeral 
setae on each side, Ventrally: with the usual pair of maxillary setae, one on 
each coxa, a pair between coxa I and between coxae III and thereafter 6,8.8.8.6.2 
somewhat shorter than the dorsal setae. Legs all 7-segmented; I 260, long, 
II 227,4, III 2404; tarsi I and II with the usual dorsal sensory rod; III with- 
out any long nude outstanding seta. 

The Standard Data derived from two larvae and one larval pelt are: 
AW 44-8, PW 71-5 (70-4-73-6); SB 16-0, ASB 22-4, PSB 19-2, SD 41-6, 
A-P 29.9 (28-8-32-0), AM 16-0, AL 36-0, PL 48-0, Sens. 22-0 with head 
16/16, 

Host and Loc. This species is deseribed from the type and paratype (and 
a recovered larval pelt from rearing experiments) from the conjunctival sacs 
of Leggada booduga fulvidiventris (Blyth) from Nalanda, Ceylon, July 1944. 

Mr. S. H. Jayewickreme of the Division of Medical Entomology, Colombo, 
to whom I am indebted for the above material and also the proposed name, 
has successfully reared the larvae through to the nymph as described in another 
part of this paper. 


SOHÖNGASTIA (SCHÖNGASTIA) PSEUDOSCHUFFNERT (Walch 1927). 


Trombicula pseudoschuffneri Walch 1927, Geneesk. Tijds. v. Ned. Indie, 67, 
(6), 922. 


Neoschéngastia pseudoschuffneri, Womersley and Heaslip 1943, Tr. Roy. Soc. 
S. Aust. 67, (1), 117. 
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Schéngastia n. sp. “X.'” Lawrence in MS. In Audy 1947. “Scrub Typhus 
Investigations in S.E. Asia, Pt. 111. Appendix 7.” AMD. 7. War Office, 
London. 

Plate 37, fig. FJ. 


This species does not appear to have been recognized hitherto, since the 
original description from specimens taken ou rats from the Lampong District 
of Macassar. It was wrongly placed in Neoschöngastia. (Ascoschongastia) by’ 
Womersley and Heaslip. through an oversight of Walch’s statement that the 
chelicerae were saw-like. 

However, I have recently been able to examine 5 specimens collected from 
Rattus rattus diardi from Batavia by Dr, R. Gispin (coll. Noy. 1948) which 
he considered could be referred to Walch’s species. After a careful study of 
this material I can confirm Dr. Gispin’s identification. 

The chelicerae are serrate and the galeal setae nude. Palpal claw trifur- 
cate and the seta on palpal femur lightly branched, on genu rather less so, on 
tibia nude except the ventral. The scutum is ‘not hexagonal, the posterior mar- 
gin being rounded laterally and rather flattened medially. Sensillae distinctly 
globose or capitate, and ciliated. AL the longest. Eyes 2-+ 2, ocular shields 
apparently absent. Dorsal setae 34, arranged 2.8.6.6.6.4.2 or 2.8,8.6,4,4,2. 
Ventral setae posterior of coxae III are 8.4.4.4.4.2 approximately. Legs all 
7-segmented, tarsi III with a long nude seta. 

The Standard Data for these specimens are as follows: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 57:022-12 4-7521:50 42-8-71-8 §1°2-64°0 8-8 
PW 78:121:63 8:65+1-15 67-2-89:0 73+6-83-2 5-0 
SR 22-4 No variation recorded 
Asn 25:6 No variation recorded 
PSD 23:0520:39 0:882-0-28 20-4-25-7 22:4-24:0 3-8 
STD 48-65+0-39 0-88 0-28 46-0—51:3 48-0-49*0 1-8 
A-P 28-3 No variation reenrded 
AM  - 26-20-64 1-43--0.43 21-9-30°5 25-6-28-8 5-4 
AL 66-12:1:33 2.970.084 57.9-75-0 64:0-70:4 45 
PL 53:90:48 1:07+0-34 50*7-57-1 52-0-54-4 2:0 
Sens, 32:0 with head 13/19. No variation recorded. 


The following specimens from Burma, mainly in material in the British 
Museum and sent to me for study and determination are also to be referred to 
S. pseudoschuffneri (Walch) : On Rattus ratius brunneusculus Hodgson, Imphal, 
Burma, 7 Nov., 1945 (T. J. Lawrence, 4 specimens); on Nesokia bengalensis 
24 Sept., 1945, 1 mile S. of stream, Paungde, Burma. (T.J.L. No. 721, 5 specs., 
No, 722, 6 spees., No. 723, 3 spees.) ; on N. bengalensis, 25 Sept, 1945, 1 mile 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 169 


S. of stream, Panngde, Burma (T.J.L. No. 728, 14 specs., No. 729, 7 specs.), 
Total of 49 specimens. 
These 49 specimens have the following Standard Data: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 53-90-24 1-69+0-17 488-590 31:3-57.6 3-1 
PW 78-42c0- 35 2.42--0-25 71:1-85:7 73:6-86:4 3:1 
SB 20-8+0-21 1:50250-16 16:3-25-3 19-2-22-4 7-2 
ASB 29-0>0-19 1-31>0-:13 25-1-32-9 25:6-32-0 4-5 
PSB 25-3+0-13 0-882c-0-09 28.05-27-95 82:4-25:6 3:5 
SD 54-3+0-21 1-470-:15 49-9-58 7 01:2-57-6 2-7 
A-P 31:42-0-20 1.4020:14 27-2-35-6 28-8-35:2 4*4 
AM 33-00-34 2240-24 26:3-39-7 28-8-38:4 6:8 
AL 74-5+0'65 4-27+0-46 61-7-87:2 70:4-86-4 5-7 
PL 59-40-44 2-938+0-31 50-.5-68:3 54484: 0 5-0 
Sens. 35-3 with head 13/19. No variation recorded. 


SOHUNGABTIA (SOHÓNGASTIA) MALDIVIENSIS Radford 1946. 
Schongastia maldiviensis Radford 1946, Parasitol., 37, 48, fig. 9-12. 


Plate 38, fig. A-E. 


This species was somewhat briefly described and figured from specimens 
from a lizard (Calotes versicolor) and occasionally from Rattus norvegicus 
norvegious from the Maldive Islands. I am indebted to Dr. Radford for two 
specimens, from which I give the following description. 

The length is 300%, width 210, (engorged or partially so). Scutum as 
figured, anterior margin almost straight, posterior evenly rounded, surface 
punctate. AL the longest, sensillae bases slightly in front of line of PL, and 
with a crescent-shaped line in front and behind; sensillae globose, ciliated. 
Eyes 2 -+ 2, ocular shields apparently absent, close to the postero-lateral corners 
of scutum. Chelicerae strong, curved, with strong inner serrations. Galeal 
setae nude. Palpi stout, claw trifurcate with median prong the longest; setae 
on femur and genu strongly branched; on tibia dorsal and lateral nude, ventral 
branched. Dorsal setae ea. 34 in number and arranged ca. 2.8.6,6.6.4.2, to 324 
long. Ventral setae, the usual pair of maxillary, one on cach eoxa, a pair 
between eoxae I and between coxae III and thereafter 4.6.6.6.4.4.2. Legs I 
330, long, II 300p, ILI 3304; tarsi I and II with the usual dorsal sensory rod, 
III with a long outstanding nude seta. 

The Standard Data for these two specimens are: AW 51-2, 51-2, PW 67:2, 
64-0, SB 16-0, 16:0, ASB 25-6, 25-6 PSB 25-6, 25-6, SD 51-2, 51-2, A-P 
28-8, 28-8, AM 25-6, 28-8, AL 54:4, 54-4, PL 48-0, 48-0, Sens, —, 32-0 with 
head 15/20. 


170 RECORDS OF THE S.A. MUSEUM 


CHELICERAE NOT SERRATED. 


Subgenus ASCOSCHOENGASTIA Ewing 1946, 


Neoschöngastia Ewing 1929, Manual of External Parasites, p. 187 (in part): 
Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust, 67, (1), 106: Sig 
Thor and Willmann 1947, Das Tierreich, 3, 71b, 310. 


Ascoschóngastia Ewing 1946, Proc. Biol. Soc. Washington, 59, 69-72. 


Dr, H. E. Ewing 1946 showed that the genus Neoschöngastia with ameri- 
cana Hirst as type was synonymous with Paraschóngastia Womersley 1939, 
and that the non-serrate chelicerae, the sensillae bases being inserted in a trans- 
verse wall or erest of the sentum, and the posterior part of the scutum being 
overlapped by the dorsal eutiele with semicircular striations, characteristic of 
Paraschóngastia were also features of Neoschöngastia americana. 

For the other species with non-serrate chelicerae, and a simple type of 
seutum Ewing proposed (1946) the generic name of Ascoschümgastia, designat- 
ing a somewhat aberrant species, Neoschóngastía malayensis, as type. 

As shown in the adult and nymphal section of the present work, the genera 
cannot be separated in these stages, and it seems doubtful whether the serration 
of the chelicerae in the larvae can be regarded as of more than of subgeneric 
value. Consequently here Ascoschúngastia is given only as a subgenus of the 
older genus. 

This is supported by the fact that the number of cheliceral teeth varies 
in the different species and in some Schóngastía species (e.g. bidentata sp. n.) 
approaches the non-serrate type. 


The genus Ruschöngastia was erected by Ewing, 1938 (Wash. Acad. Sei, 28, (6), 293) 
with Euschóngastia americana sp. n., as type, on the basis of the palpal claw having five or 
seven prongs. In 1946 Ewing (Proc, Biol, Soc. Wash., 59, 69-72) also ereeted the genus 
4scoschöngastia, for those species with non-serrate chelicerae ‘and with bi- or trifureate palpal 
«law, but without the characters of the scutum of Neoschöngastia 1929 (Manual External Para- 
sites, P- 127). For dscosehóngastia he designated as type, Neoschdngastia malayensis Gater 
1932, a species characterized by having only 3 ecutal setae, ie. AM and AL, both PL being 
situated off the seutum, 

Wharton 1948 (Psyche, 55, (2), 90) in describing phylloti from Peru, with 3 prongs to the 
palpal elaw placed it in Euschóngastia and proposed to expand Ewing’s usage of this gemeric 
name to embrace such species, and to centrist Aob Sh istia to species with PL off the 
secutum. 

As there are no generic differences to be found in the nymphs or adults which will separate 
malayensis from the other speeies of Ascoschöngastia, it seems that such a character ng 
exhibited by malayensis larvae can hardly be valid generically. A similar shortening of the 
acutum so as tò exclude the PL setae, n8 well 58 a multipronged palpal claw, also occurs in the 
genus Tecomatlana Hoffman 1947 (= Sauriseus Lawrence 1949). 

Further, the variation in the number of prongs in the palpal elaw ja also of little, if any, 
generic value and, at most, should only he used subgenerically. 

These considerations then, show that Euschöngastia Ewing is identical with Ascochón- 
gastid. Ewing, over which it has many years’ priority, and should in all probability be used in 
place of Ascoschingastia in this paper. 
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The subgenus Ascoschéngastia Ewing may be diagnosed as follows: 
Larval Trombieulid mites in which the dorsal seutum carries 5 normal ciliated 
setae, and a pair of clavate or globose sensillae whose bases are not set in a 
transverse wall or crest. The posterior part of the scutum not overlapped by 
the dorsal cuticle and without striations.  Chelieerae non-serrate on inner 
(dorsal) margin; with only the usual apical tricuspid cap. 


1. SOME OR ALL DORSAL, AS WELL AS PL AND SOMETIMES AL or AM FOLIATE. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) PSEUDOMYS sp. n. 
Plate 39, fig. A-E. 


Description of Larvae: Shape oval. Length (partially engorged) 450,, 
width 3004. Dorsal seutum as figured, with PL setae long, foliate and placed 
slightly nearer to AL, than to the posterior margin; anterior scutal margin 
slightly sinuous, posterior with widely rounded corners; AL very short and 
shorter than AM, both AM and AL not foliate; sensillae missing but bases 
behind liue of PL. Eyes 2-4-2, on ocular shields, closely adjacent to scutum 
on a level with PL; posterior eyes the smaller. Chelicerae with only the apical 
tricuspid cap. Galeal seta strongly branched. Palpi as figured, with trifurcate 
tibial claw, and all setae on femur, genu and tibia strongly ciliated, tarsi with 
sub-basal and subapical nude sensory setae and 4 or 5 ciliated setae. Dorsal 
setae 38 in number to 85, long, all except the posterior 4 long and foliate, with 
the edges with short eiliations, arranged .2.8.6.6.6.6.2.2. Ventrally with all setae 
fine and ciliate, a pair betweeu coxae I and between coxae III, and thereafter 
8.6.6,4.4.2, to 404 long. Legs all 7-segmented, 1 2604 long, IT 2404, III 270% 
tarsi T and II with the usual dorsal sensory rod, TIL withont any long nude seta. 

The Standard Data for the type and two paratypes are: 


Standard Theoretical Ohserved joaff. of 
Mean Deviation Range Range Variation 
AW 70:4 No variation recorded 
PW 84-3+1-07 1-83+0-75 TR-7—89-9 83 -2-86:4 Bud 
SB 32:0+1:87 3-20+1-31 22: 4-41-6 28: B-35: 2 10:0 
ABR 28-8 No variation recorded 
PSB 24-50-54 0:032-0-38 21:7-27-3 24-0-25:6 3-8 
SD 52:3271:40 2-48z:1-00 48: 0-59: 6 49-6—54:4 4-6 
A-P 16:0 No variation recorded 
AM 54-+ No variation recorded 
AL 28:6 No variation reeorded 
PL 81-1+1-07 1-85+0-75 75-5-88-7 80-0-83-2 2-3 


Sens. Missing. 
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Loc. and Host, The type and two paratypes in the S.A. Mus. coll. from a 
Pseudomys sp. from Johnston’s Pass, Wongabel, Queensland, 13 Feb., 1945 
(R, N. MeCulloch). 

Remarks. Although the sensillae are missing from all three specimens, this 
species is probably correctly placed in the subgenus Ascoschöngastia. It can 
be separated as in the key, on the palpal setae and on the foliate scutal and 
dorsal setae, 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) MCCULLOCHI (Wom, 1944), 


Neoschöngastia mccullochi Womersley 1944, Tr. Roy. Soc. S. Aust, 68, (1), 
100. 


Plate 39, fig. F-K. 


This species has not been seen since the unique specimen was deseribed. 

In addition to the details given in the original deseription the following 
are to be noted. 

The galeal setae are nude, The palpal elaw is trifurcate, and all seta on 
the palpal femur, genu and tibia are nude. There is no long nude seta on 
tarsi III 

The Standard Data as given in 1944 are: AW 48:0, PW 67:0, SB 19:0, 
ASB 19-0, PSB 16-0, SD 35:0, A-P 20-0, AM 16:0, AL 42-0, PL 64-0, Sens. 
32-0, with head 17 X 17 and nude. The dorsal setae are 2.6.6.6.4.2, and as 
figured. 

The type and unique specimen in the S.A. Museum collection was collected 
on boots at Abidari, New Guinea, 28th July, 1943 (R. N. MeCulloch). 


SCHÖNGASTIA (ASCOSCHONGASTIA) UROMys (Wom. and Kohlg 1947). 


Ascoschöngastia uromys Wom. and Kohls 1947, Tr. Roy. Soc. S. Aust., 71, (1), 
10. 


Plate 40, fig. A-F. 


This species was described from the type and 7 paratypes from Uromys 
lamington from Dobodura, New Guinea. 

It belongs to a small group of species, including foliata Gunther, 
mecullochi Wom. and pseudomys sp. n., in having some of the scutal setae 
and most of or all the dorsal setae lanceolate or narrowly foliate. The 
original description of the larvae was as follows: ‘‘Shape oval. Length (un- 
engorged) 300%, width 2004. Scutum roughly rectangular with fairly well 
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produced posterior margin. AM short and normally ciliated, AL and PL 
lanceolate or foliate, to 164 wide with longitudinal rows of strong dentures. 
Sensillae globose, apparently nude, with the bases only slightly in advance of 
line of PL. Eyes 2+2, on distinet ocular shields; posterior the smaller. 
Chelicerae with only the usual apical tricuspid eap. Galeal setae nude. Palpi 
fairly stout, with bifureate tibial claw. Setae on palpal femur, genu and 
tarsi apparently all nude. Dorsal setae all foliate or lanceolate with strong 
dentures, to 64 long and 16a wide, 28 in number and arranged 2.6.6.6.6.2. 
Ventrally with usual pair of branched setae on gnathosoma, a single ciliated 
seta on each coxa, a pair between coxae I and between coxae III and thereafter 
5.6.6 anterior of anus, and of which the outer two of the second six approach: 
the dorsal setae in form; then posterior of anus 4.2, foliate and dentate as on 
dorsum; the anterior non-foliate ventral setae to 20x long. Legs: I 2704 long, 
II 2204, III 2704; tarsi I and IT with the usual sensory rod, III without any 
long nude seta. 

The Standard Data derived from the type and seven paratypes are as 
follows : 


Observed 


Standard Theoretical Coeff, of 

Mean Deviation Range Runge Variation 
ÁW 50:6+1-74 4-0227]-28 35'8—65.4 45-0-60:4 9:7 
PW 69-5+0-71 2-002-0:50 63-5-75-5 66:0-75:0 2:9 
SB 19-0--0.50 1:41250:35 14:8-23-2 18:0-21-0 7:4 
ASB 21-0 No variation recorded 
PSB 18-0 No variation recorded 
SD 39-0 No variation recorded 
A-P 21-62£0-42 1-19+0-30 18:0-25.2 21:0-24-0 5:5 
AM 16-5+0-67 1:642-0-47 11-6-21-4 15:0-18:0 9.9 
AL 49-50-67 1-64+0:47 440-544 48:0-51-0 3-3 
PL 60-00-57 1:602-0-40 55-2-64-8 57:0-63:0 2.7 
Sens, 28-0 with head 17/17. Only 1 determination, 


. Remarks: No fresh material of this species has been collected. 


SCHÖNGASTIA (AscoscHONGASTIA) FOLIATA (Gunther 1940). 


Neoschöngastia foliata Gunther 1940, Proc. Linn. Soc., New South Wales, 65, 
(34), 255; Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 67, (1), 
112. 

Plate 40, fig. G-L 
In addition to the details given by Womersley aud Heaslip 1943, it must 
be stated that according to Gunther (1940) the palpal claw is trifurcate, the 
setae on the palpal femur and genu are branched or eiliated, and on the 
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tibia the dorsal and lateral setae are nnde and the ventral branched. The 
chelicerae are simple, with only the apical tricuspid cap, and the galeal setae 
are nude. The dorsal setae are 2.6.6.6.6.4.2, to 624 long. 


The Standard Data for 5 paratypes as given by Womersley and Heaslip 
and statistieally treated are: 


Standard Theoretical Observed Coeff. of 


Mean Deviation Range Range Variation 

AW 53-2+1-52 3-42+1-08 43-0-63:5 50-0-58-0 6:4 
PW 69:62-0-68 1-52+0-48 651-741 68-0-71-0 2-1 
SE 17-10-37 0:82-+0-26 14-7-19-5 16-5-18-0 4-8 
ASB 19-30-44 0:-9710:38 16:4—22.2 18-0-20-0 5:0 
PSB 17-22:0-34 0742-024 14-9-19-5 16.5—-18:0 4-4 
sn 36:5+0:67 1.505047 82:0—41-0 35:0-38:0 4-1 
A-P 25.0 Na variation recorded 

AM 20-60-98 2-19+0-69 14 - 0-27 :2 18:0-24-0 10-6 
AL 58:72:2-33 4:042c71-65 46-6-70:8 55-0-6830 6-9 
PL 86-61-69 3-78+1-19 75:2-98*0 83-0-91-0 4 
Sens. 28-0 with head 17/17, No variation recorded, 


This species is as yet only known from the original material from the 
ears of Macropus (Thylogale) coxeni Gray, from Bulolo, New Guinea. 


II. No Dorsat OR ScUTAL SETAE FOLIATE. 
(A) SENSILLAE GLOBOSE. 


SCHÖNGASTIA (AscOSCHONGASTIA) SIGNATA SD. n. 
Plate 41, fig. A-D. 


Description of Lurvae. Shape elongate oval. Length (unfed) 220,4, width 
140»; (engorged) to 4804 and 3004. Scutum as figured, rectangular, with 
anterior margin shallow behind line of PL, almost straight; sensillae globular, 
apparently nude, and with their sensillae bases placed less than their own 
diameter apart, and well in front of line of PL; A-P greater than 3/4 SD; 
AM setae the shortest, PL the longest. Eyes 2 +2, the posterior the shorter. 
Chelieerae with only the apical tricuspid cap. Galeal setae nude. Palpal setae 
all ciliated or branched, Dorsal setae fairly long and slender, 36 in number 
arranged ea. 2.10.8.6.6.4 to 54p long. Ventrally with the usual pair of branched 
sctae on maxillae, a long ciliated seta on each coxa, a pair between 
coxae I and between coxae III, thereafter about 26 setae. Legs T 288u, TT 224p, 
111 272p, tarsi I and II with the usual dorsal sensory rod, tarsi III without any 
long nude setae.. 
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The Standard Data for the type and 11 paratypes are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 41-90-27 0-920-19 39° 144-7 41-6—44-8 2-0 
PW 64:0 No variation reeorded 
SB 12-50-18 0:62 0-13 10-6-14-4 11-2-12-8 5:0 
ASB 22-4 No variation recorded 
PSB 11-620-29 0-99+0-20 8:6-14-6 9-5-12-8 8:6 
SD 34-02-0-29 0-99+0-20 31-0-37-0 32-0-35-82 3-9 
A-P 31:5+0-23 0:792-0:16 29-2-38-8 30-4-32-0 2-5 
AM .29-42-0-58 1-93+0-41 23:6-35:2 25:6-32-0 6:5 
AL 63-40-84 2:80270-59 55-0-71-8 57 -6-67 -2 2:6 
PL 70-90-88 2770-62 : 62-6-79-2 67:2—183-6 3:9 
Sens. 35-2 with head 19-6/22-4. No variation recorded, 


Loc, and Hosts. The type and eleven paratypes eolleeted on boots by Maj. 
R. N, MeCulloch, June, July and Octoher, 1945, at Brunei and Labuan, North 
Borneo. 

Remarks, In the small group of species with closely approximate sensillae 
bases this species is, in the shape of the scutum, most closely allied to mutabilis 
Gater. From this it differs in having PL setae the longest, in the number of 
DS aud in having all coxae unisetose, It also has the sensillae nude, and all 
palpal setae eiliated. 


SCHÓNGASTIA (AScOSCHONGASTIA) ? GLOBULARE (Walch, 1927). 


Trombidium (Trombicula?) globulare Walch, 1927. Geneesk. Tijdschr. v. Ned. 
Indie. 67, (6), 929, fig. 7.8.9; 


Neoschóngastia globulare, Womersley and Heaslip, 1943. Trans. Roy. Soc. 
8. Aust., 67, (1), 114. 


Plates 41, fig. E-P; 42, fig, A-B. 


This species does not appear to have been met with since Walch first 
recorded it from rats from the Macassars. According to Walch, the scutum is 
somewhat rectangular, with the anterior margin sinuous, and the posterior 
margin fairly deep and rounded behind line of PL. The sensillae bases are set 
close together, behind line of the PL, and the globular sensillae are finely 
ciliated. PL setae are the longest. The eyes are 2.-+ 2, with the posterior the 
smaller. The chelicerae are not serrate. The galeal setae and all the palpal 
setae are ciliated. Coxae I and II have one seta, III is stated to have 2 setae, 
but in his figure 8 are shown as having 3 setae. The dorsal setae are 2(0). 
8(10). 6,6.6.4.2, to 334 and the ventral setae posterior of coxae III ca. 32 in 
number. There is no long nude seta on tarsi ILI. 
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Amongst specimens of kohlsi and lanius from R. rattus brunncusculus 
17 Dee. 1945 from imphal was one specimen which on the dimensions and 
shape of the seutum, the position of the sensillae bases, and the dorsal setae 
as well as the ciliated galeal setae, bifureate palpal claw, and all palpal setae 
being ciliated, is doubtfully referred to Walch’s species. Unfortunately the 
sensillae and seutal setae are missing, and it has 4 setae on each coxa Ili. This 
latter feature in other species is known to occasionally vary, but the setae not 
shown in Walch’s figure is that situated at the anterior outer corner of the 
coxa and generally is somewhat difficult to make out, being confused with the 
edges of the coxa. It may be that Walch did not see it. 

This specimen is the one figured herein, except that in fig. C the sensillae 
and seutal setae are inserted from Waleh's data. 

Walch gives the seutum as 434 long and 644 wide, and the sensillae as 25, 
long with the head 19 by 154. The specimen described here has the following 
Standard Data AW 57-6, PW 73:6, SB 11-2, ASB 22-4, PSB 12-8, SD 35-2, 
A-P 922-4. | 

S. (4.) globulare in the shape of the scutum is closely related to both 
lanius Radford and kohisi Philip and Woodward, but differs from both in 
having PL the longest of the seutal setae, It differs from lanius in the palpal 
claw being bifid and in the ciliated galeal setae. From kohlsi it differs in the 
multisetose eoxae ITI and the number of dorsal setae. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) KOHLSI (Philip and Woodward 1946). 


Neoschéngastia kohlsi Philip and Woodward 1946, Amer. J, Tropical Medicine, 

16, (2), 159-161, pl. i, fig. B, D. 

Plate 42, fig. C-F. 

This species was described from Rattus mindanensis mindanensis and 
R. vigoratus, San Jose, Mindoro, Philippines, 1945. It also occurs commonly 
in Burma, and I have been able to study, through the kindness of Lt.-Col. Andy, 
a number of specimens from Rattus rattus brunneusculus from the neighbour- 
hood of Imphal and collected by Sgt. T. J. Lawrence and other members of the 
British Serub-Typhus Research Unit, 1945. 

Redescription of Larvae. Shape an elongate oval. Length (engorged) to 
5101, width 4054. Dorsal scutum as figured, anterior margin sinuous, posterior 
rather flattened medially, eurved laterally and fairly deep behind line of PL; 
sensillae bases less than their own diameter apart and placed distinetly behind 
line of PL, A-P ea. 2/3 scutal depth, AM seta the shortest, AL the longest. 
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Sensillae globose with fine indistinct ciliations. Eyes 2-+ 2, the posterior 
the smaller. Chelicerae not serrate, only furnished with the usual apieal tri- 
euspid cap. Galeal setae ciliated. Palpi stout, with bifureate tibial claw. All 
setae on palpi ciliated, although sometimes the dorsal and lateral setae of 
tibia appear nude, palpal tarsi with the usual basal and subapical sensory 
rods, and 4 or 5 ciliated setae. Dorsal setae very numerous, ca. 86 in number 
(P. and W. give 52 to 68), and arranged ca. 2.12.14.12.14.10,10.6.4.2, to 40- 
454 long, thick with prominent setules. Ventrally, all coxae 1-setose, the 
usual pair of branched maxillary palpal setae, a pair of ciliated setac between 
coxae I and between coxae III and thereafter ca. 60 setae to 254 long. Legs: 
I 2304 long, II 210p, III 280,; tarsi I and II with the usual dorsal sensory rod, 
ITI without any long outstanding nude seta. 

Tha Standard Data, for eleven paratypes statistically treated from the data 
given by Philip and Woodward are: 


Standard Theoretical Observed Coeff, of 

Mean Deviation Range Range Variation 
AW 52-3+0-65 2-15+0-46 45:9-58:7 48 -0—56 -0 4-1 
PW 63:6--0-858 1-91:50-41 57 :9-69:3 60-0-66:0 3-0 
SB 9-62:0-38 0-920-20 6-8-12:4 8-0-11-0 9°6 
ASB 24-3+0-38 1:27+0-27 20-528 +1 22,-0-27:0 5-2 
PSB S-55--0-28 0-93+0-20 5- 75-11-35 7:0-10 0 10-9 
SD 32-8+0-38 1:25+0-27 29 -05-36-55 32-0—35-0 3:8 
AP 19:7 20-33 1:11-#0:24 16:423:0 18-0-21-0 5:6 
AM 22-55+0-92 3:04+0-65 13-4-31-7 20-0-28-0 13-5 
AL 45-552-0-46 1:542-0.33 40-9-50-2 42.0-48:0 3:4 
PL 34-320-75 2.49--0-538 26°8-41°8 32:0-40:0 7-3 
Sens. 24°6+1-17 3°69+0-82 13-5-35:7 20:0-30:0 15:0 


That the Burma material does not differ significantly in the Standard Data 
is seen from the following data derived from 9 specimens measured: 


Standard Theoretical Observed Coaff. of 

Mean Deviation Bange Range Variation 
AW 49-95-+0-74 2-2320-53 43-25-50-65 48:0-54-4 4-5 
PW 66-650-38 1:132-0.27 63:25-70-05 64-0-67.2 1:7 
SB 9-6 No variation recorded 
ASB 25:6 No variation reeorded 
PSE 12-8 Ne variation recorded 
SD 38-4 No variation recorded 
A-P 22.4 Nó variation recorded 
AM 24-53-0-66 1-652c0:48 19'5-29-5 28.4—25:6 6-7 
AL 59-7+1:55 3-88+1-12 48:1-71-5 54: 4-64:0 6:5 
PL 38-30-89 2-250-:65 29 -3-43*8 32-0-38-4 6:5 
Sens, 28:8 with head 19/19. Only 1 determination. 
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Remarks. This species is one of a small group distinguished by the sen- 
sillae bases being less than their own diameter apart. It can be separated from 
the others of the group as in the key. 

In the general form of the scutum, it has the sensillae bases behind line of 
PL; and in having AL the longest of the scutal setae this species is closely 
related to lanius Radford 1946, From this species, however, it is distinct in 
the much more numerous dorsal setae, in the palpal claw being only bifid, and 
in having all palpal setae as well as the galeal setae eiliated or branched. 


SCHÖNGASTIA (ASCOSCHONGASTIA) COMATA Sp. n. 


Plate 43, fig. A-E. 


Description of Larvae: Shape oval. Length (un-engorged) 3644, width 
2604. Scutum as figured with anterior margin lightly sinuous, posterior mar- 
gin deeply rounded but rather flattened medially, A-P rather short with PL 
nearer to AL than to posterior margin, SB very close together and posterior of 
line of PL, sensillae globose and finely setulose. Eyes 2+ 2, on ocular shields, 
posterior the smaller and indistinct. Chelicerae simple with only the apical 
tricuspid eap. Galeal setae strongly branched. Palpi stout, tibial claw bifur- 
cate, setae on palpal femur and genu shortly and strongly ciliated; setae on 
tibia nude except ventral which has 2 or 3 branches, tarsi with subapical and 
sub-basal rods and 4 or 5 ciliated setae, Dorsal setae numerous, more than 
110, and arranged ca. 2.16.10.12.14.12.14.14.8.6.4, thick and with strong setules, 
to 28u long. Ventrally with a pair of eiliated setae on maxillae, a pair between 
coxae 1 and between coxae III and thereafter ca. 60 setae finer but almost as 
long as the dorsal. Legs 7-segmented, I 2204 long, II 1824 long, 111 220,4; 
tarsi I and If with usual dorsal sensory rods, tarsi III without any long nude 
seta. 

The Standard Data for the type and 1 paratype are: AW 59:0, PW 70:0, 
SB 10:0, ASB 28:0, PSB 12:0, SD 40-0, A-P 20-0, AM 24-0, AL 42-0, 
PL 31:0, Sens, 30-0 with head 18/18. 

Loc. and. Host, The type and two paratypes (damaged) from Clarke Field, 
Philippine Islands. 1945, (G, M. Kohls). 

Remarks. lu the shape of the seutum with AL setae the longest, and all 
coxae unisetose, this species is closely related to S. (A.) kohlsi Philip and Wood- 
ward. It differs from that species, however, in having much more numerous and 
shorter dorsal setae. This species also oeeurs in Kashmir, India, and I have 
recently been able to study fonr specimens in all, collected from rats from 
Kanzalwan, Kashmir, October, 1946, by Major S. L. Kalra. 
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SCHÖNGASTIA (ASCOSCHÖNGASTIA) LANIUS (Radford 1946). 


Neoschéngastia lanius Radford 1946. Proc. Zool. Soc. London, 116, (2), 262, 
fig. 23-24, 


Plates 43, fig. F-H; 44, fig. A. 


This species was originally described, but very briefiy, from specimens from 
the Black-headed shrike (Lanius nasutus Scopoli) from Imphal, Burma, Feb. 
11th, 1945. It has also been taken in fairly large numbers by Sgt. T. J. Law- 
rence and other members of the British Serub-typhus Research Unit in Burma, 
1945 and onwards, To Lt.-Col. J. A. Audy, I am indebted for the opportunity 
of studying this material, which was mainly from Rattus rattus brunneusculus 
from an area about 10 to 20 miles north of Imphal. The following redescrip- 
tion and figures are from this material, 

Re-description of Larvae. Shape elongate oval. Length (engorged) to 
510p, width to 3204. Scutum as figured with PL placed about midway of 
seutal depth, and sensillae well behind line of PL. AM the shortest, AL the 
longest. Sensillae globose and finely ciliated, bases Jess than their diameters 
apart, with strong crescents anteriorly. Eyes 2 + 2, the posterior the smaller, 
anterior with strongly reflecting cornea. Chelicerae non-serrate, with only the 
apical tricuspid cap. Galeal setae nude. All palpal setae ciliated. Palpal claw 
trifid. Dorsal setae 38 in number, arranged 10,6.6.84.2.2, to 38% long. Vent- 
rally, with the usual pair of branched setae on maxillae, one seta on 
each of coxae I and II, two setae on coxae III (but variable from 2-4), a pair 
of setae between coxae I and between coxae III, thereafter ca. 28, arranged 
6.6.6.2.4.2.2. Legs I 292% long, II 258p, III 2784; tarsi I and IL with the 
usual dorsal rod, ITI without any long nude seta. The Standard Data from 
eleven specimens from Imphal are as follows: 


Standard. Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 57:120-77 2:6620-54 49-1-65-1 51:2-60-8 4.7 
PW 70-9+0-77 2-672:0- 54 62-0-78.9 67:2—73:6 3-7 
SB 9-2402 0-72+0-15 7:0—11:4 8:0-9:6 7-9 
ASB 25:6 No yariation recorded 
PSB 12.8 No variation recorded 
SD 38:4 No variatian recorded 
A-P 17:82-0-42 1-44-20-29 18 +5-22 +1 16-0-19:2 8-0 
AM 32-3-:0-52 1:73+0-37 27 -1-37-5 28:8-35-2 5:3 
Al 56:15+0-66 2:20+0-47 4955-62-75 54-4—60-8 3:9 
PT, 45:6—+0-42 1:4520-29 413-499 44-8-48-0 3-2 


Sens. 28-8 with head 16/19. No variation recorded. 
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Remarks. This member of the small group of species with closely approxi- 
mated sensillae bases is closely related to kohlsi Philip and Woodward, but 
differs in the trifurcate palpal claw, the nude galeal setae, the nude lateral 
and dorsal setae on the palpal tibia, and in the smaller number of dorsal 
setae. Also A—P is not greater than 1/2 SD. In this it approaches globulare 
Walch, but differs in the trifurcate palpal claw, in coxae 111 being bisetose, not 
trisetose, and in AL not PL being the longest. It can be distinguished as in 
the key. 

ScHÚNGASTIA (ASCOSCHÖNGASTIA) MUTABILIS (Gater 1932), 


Neoschéngastia mutabilis Gater 1932 Parasitology, 24; Womersley and Heaslip 
1943. Tr. Roy. Soc. S. Aust. 67, (1), 111, pl. VII, Fig. 5. 


Plate 44, fie. B-E. 


This species was described by Gater, but without any figure, from a eluster 
of mites in the ears of Rattus sabanus vociferans (Miller) from Sungei Buloh, 
Selangor, F.M.S. It does not appear to have been met with since, and the 
following redeseription and figures are from a paratype specimen from Gater 
from Tupaia glis ferruginia in the collections of the South Australian Museum. 

Re-description of Larva. Shape an elongate oval. Length (engorged) 
4304, width 2854. Scutum trapezoidal, with sensillae bases (sensillae missing) 
in front of line of PL and A-P greater than 3/4 seutal depth; AL setae the 
longest. Eyes 2+2, posterior the smaller. Chelicerae non-serrate, with only 
the small apical tricuspid cap. Galeal setae nude. Palpal claw trifurcate. 
Setae on palpal femur and genu with a few short eiliations; on tibia, dorsal and 
lateral nude or with indistinct ciliations, ventral ciliated. Dorsal setae 40, 
arranged ca. 2.8.6.6.8.2.4.2.2, to 38. long, shortly ciliated. Ventrally with the 
usual pair of branched setae on maxilae, a pair of ciliated setae between 
eoxae I and between coxae ITI, one such on coxae I and II, and three (vari- 
able) on coxae III, behind coxae III with ca. 32 setae. Legs I 2404, II 185%, 
III 2204; tarsi I and II with the usual dorsal sensory rod, III without any 
long nude seta, 

Standard Data: AW 48-0, PW 62-0, SB 9-0, ASB 26-0, PSB 13:0, 
SD 39-0, A-P 26-0, AM 29-0, AL 53-0, PL 40-0, Sens. £. 

Remarks. In the shape of the seutum, with A-P greater than 1/2 scutal 
depth, and sensillae bases in front of line of PL, mutabilis is closely related to 
signata sp. n, It differs from the latter species, however, in having AL and 
not PL the longest, the sensillae being distinetly ciliated, in the number of 
dorsal setae, and in having eoxae III trisetose. It is readily separated as in 
the key. 
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The record of Lawrence (in Audy 1947) for this species is incorrect, His 
material is a mixture of S. (4.) lanius (Radford 1946) and S. (4.) kohlsi 
(Philip and Woodward 1946). 


ScHÜNGARTIA( ASCOSCHÖNGASTIA) EDWARDSI (Gunther 1939), 


Neoschéngastia riot Gunther 1938 (nom. nud.) Med. J. Aust., 2, (6), 202. 


Neoschóngastia edwardsi Gunther 1939, Proc. Linn, Soc., New South Wales, 64, 
(1-2), 86; Womersley and Heaslip 1943, Tr. Roy. Soc. 8. Aust., 67, (1), 
112. 

Plate 44, fig. F-H. 


According to Gunther’s original description the palpal claw is bifureate, 
the setae on the palpal femur and genu ciliated and on the tibia dorsally and 
laterally nude, ventrally branched; the galeal setae are nude; the chelicerae 
simple with only the apical tricuspid cap; and tarsi III is furnished with a 
long nude seta. 

I have now been able to examine the paratype specimen of this species in 
the Australian Museum, Sydney; it is unfortunately poorly mounted and the 
details of the palpi and mouthparts cannot be clearly seen. The Standard Data, 
however, are measurable, and are as follows: AW 76-0, PW 96-0, SB 38-0, 
ASB 32-0, PSB 29-0, SD 61-0, A-P 29-0, AM 48-0, AL 80-0, PL 72-0, Sens. 
28:0 with head 18/29 and finely setulose. ‘These values are somewhat higher 
than those reported by Womersley and Ileaslip (1943) for Gunther's type. 
The dorsal setae are 2.14.14.10.12.8.4 approx. 

Ju the bifureate palpal claw this species is close to philippensis Philip and, 
Woodward 1946 but differs from it in the presence of a Jong nude seta on 
tarsi IIT, in the shape and dimensions of the dorsal seutum, in AL being longer 
than PL, and in having many more dorsal setae. 

It is still only known from the original material, from the bush fowl, 
Megapodius duperreyi from New Guinea. 


SCHONGASTIA (ASCOSCHÖNGASTIA) PHILIPPENSIS (Philip and Woodward 1946). 


Neoschöngastia philippensis Philip and Woodward 1946, Amer, J. Tropical 
Medicine, 26, (2), 158. 
Plate 45, fig. A—C. 
This rather characteristic species was deseribed by Philip aud Woodward 
from specimens from Rattus mindanensis mindanensis and R. vigoratus from 
Mindoro, Philippines. 
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I am much indebted to Lt.-Col. Philip for a number of paratypes (19) and 
I have also 3 other specimens from the same locality, Feb., 1945 (C. Mohr.). 
In addition, in the South Aust. Museum collection, is a slide of 4 specimens 
from New Castle Waters, Queensland, dated 17 May, 1942, from the ears of a 
wallaby (R. V. Southeott) whieh ean be referred to this species. In addition 
to the details given iu the original deseription the following may be noted: the 
palpal elaw is bifureate; the setae on the palpal femur and genu branched, 
on the tibia dorsally and laterally nude and ventrally branched; chelicerae with 
only the apical trieuspid eap and galeal setae nude; there is no long nude 
seta on tarsi IIL 

The shape of the seutum is rather characteristic, and the Standard Data 
for 22 specimens from the original material are as follows: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 54-60-39 1:82+0:27 49-2-60:0 50-0-57:0 3:3 
PW 79-20-46 2-190-33 72-7-85:7 75:0-82-0 2-7 
SE 23-00-38 1:812:0-27 17:6-38:4 21-0-25:0 7:9 
ASB 21:0 No variation recorded 
PSB 12:30:26 1230-18 8.7-15-9 11-0-14:°0 9-9 
sn 33-3026 1-220:18 29:7-36-8 32-0-35:0 3:7 
A-P 250 No variation recorded 
AM 24.5025 1:19--0-18 20-2-28-1 21-0-27.0 4-9 
AL 4470-46 2:1630:32 38-2-51-2 43 -0-47-0 4-8 
PL 53-10-47 2-20-0:33 46-5-59-4 50-0-57 +0 4:1 
Sena, 29-0 with head 18/18. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) MACKERRASAD sp. n. 


Plate 45, fig. D-I. 


Description of Larvae. Shape an elongate oval. Length (unengorged) 
363p, width 2204. Seutum as figured with well rounded postero-lateral corners, 
and PL placed very near to AL; sensillae globose and finely setulose with their 
bases behind line of PL; AL setae the shortest, PL the longest, and all seutal 
setae strongly dentate but denticles rather shorter and more numerous than on 
dorsal setae. Eyes 2+ 2, closely adjacent to scutum, posterior the smaller. 
Palpi stout, femur strongly angulate, with seta long and strongly ciliated; 
seta on genu much finer with fewer branches; all setae on palpal tibia nude; 
tibial claw bifureate; tarsus with 5-6 long ciliated setae. Chelieerae non- 
serrate, with only the usual apical tricuspid cap. Galeal setae nude. Dorsal 
setae numerous, ea. 100 to 70—56p, strong with 5-6 strong dentieles, arranged 
ca. 8.16.18. plus. Ventrally with a pair of branched setae on maxillae, a long 
fine ciliated seta on each coxa, a pair between coxae I, and 6 between coxae HI, 
the outer ones of which lie close in the angle formed by the peculiar shaped 
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cozae III with coxae II, thereafter ca. 80-100 setae to 426 long. Legs all 
7-segmented; I 350p long, II 312, 111 3904; tarsi I and II with dorsal sen- 
sory rod; III without any long nude setae, 

The Standard Data for the unique type are: AW 58-8, PW 75:6, SB 33:6, 
ASB 25:2, PSB 16-8, SD 42-0, A-P 14-0, AM 53-2, AL 30-8, PL 78:4, Sens. 
36:4 with head 19-6/25-2. 

Loe. and Host. A single specimen found free living, Bramston’s Beach, 
N. Queensland, Sept., 1949 (M. J. and 1, M. Mackerras). 

Remarks. This species is striking in the dentate dorsal setae, and shows 
some relationship to certain members of the foltata group. It is named in 
honour of Mrs. M. J. Mackerras, one of the discoverers. 


ScHÜNGASTIA (ÁSCOSCHONGASTIA) MASTA (Traub and Sundermeyer 1950). 


Ascoschöngastia masta Traub and Sundermeyer 1950, Proc. Helminth. Soc. 
Washington, 17, (1), 35-38, fig. 14. 


Plate 68, fig. A-D. 


Description of Larvae (after Traub and Sundermeyer). Shape oval, often 
with two faint constrictions on abdomen. Length 287p, width 2204. Scutum 
small, wider than long; anterior margin concave but medially smuate, posterior 
corners well rounded; PL situated off the seutum, AL the shortest; sensillae 
globose with sparse strong setules, the bases in midline of seutum; surface fine 
punctate. Eyes 2-+ 2, on ocular shields, posterior the smaller. Chelicerae with 
only the apical tricuspid eap. Galeal setae short and nude. Palpi stout, tibial 
elaw trifureate; seta on femur strongly branched, on genu long and nude, on 
tibia dorsal and ventral branched but lateral not specified or figured. Dorsal 
setae short, to 254 long and ciliated, 46 in number, and arranged 2.10.8.10.8.6.2. 
Ventrally with paired branched setae on maxillae (‘‘galeal’’ of T. and S.), a 
pair between coxae I and between coxae 111, one on each of coxae I and II, two 
on eoxae III, and thereafter about 36 setae somewhat thinner and shorter than 
dorsal. Legs: I 2204, TY 1704, III 1904; tarsi I and II with dorsal sensory 
rod (spur), III without auy long nude seta, 

The Standard Data as given for the type and 3 paratypes are: AW 38:42 
(aver, 40), PW 66-74(70), SB 19-24(21), ASB 14-19(17), PSB 13-16(14), 
SD 27-35(31), A-P 32, AM 28, AL 14, PL 24, Sens. 30-32(31). 

Loc. and Host, Described from specimens from Rattus rattus, from Myit- 
kyina, North Burma, 29 Nov., 1944, with additional specimens from Tupata 
belangeri (a tree shrew), 24 Dec., 1944, and a shrew Crocidura sp. 2 Feb., 
1945, all collected by members of the U.S. Typhus Commission, 
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Remarks, The authors place this species in the genus Ascoschöngastia 
Ewing in the restricted sense as used by Wharton 1948 and as typified by the 
genotype malayensis Gater. The position and validity of the generic name 
Ascoschéngastia.is discussed earlier in this paper. 

The position of PL off the dorsal seutum is similar to that of malayensis, 
from which the prosent species differs in the number of DS, the trifurcate palpal 
claw, and. the bisetose coxae III, as well as the globose instead of lanceolate 
sensillae. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) PETROGALE (Wom. 1934). 


Neoschöngastia petrogale Womersley 1934, Rec. S. Aust. Mus, 5, (2), 215; 
Womersley and Heaslip 1943, Tr, Roy. Soe. S. Aust. 67, (1), 111. 


Plate 45, fig. J-M. 


No further specimens of this rather striking species, which was deseribed 
from the serotum of a wallaby collected by Dr. C. J. Hackett in the Musgrave 
Ranges, South Anstralia, in July, 1933, have been received. 

The palpal claw is trifureate; the setae on the palpal femur and genu are 
branched and on the tibia the dorsal and lateral nude, ventral branched. The 
chelicerae are simple, with only the apical trieuspid cap; and the galeal setae 
are nude. The globose sensillae are finely but distinctly setulose, 

The Standard Data (re-measured) for eleven specimens of the type series 


are: š 
Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 

AW 73-50-67 1:64+0:47 68-6-78-4 72-0-75:0 2-2 

PW 98-81-22 2-99+0-86 89 -8-107-6 97-0-104-0 3-0 

SB 84-7+0-84 2-07:+0-59 28:5—10-9 32-0-36-0 6-0 

ASB 32-0 No variation recorded 

PSB 30:0 No variation recorded 

8D 62:0 No variation recorded 

A-P 36-0 No variation recorded 

AM 41-0+0-63 1560-45 36-315 7 400-430 3-8 

AD 49-71-05 2-5821:05 42-0-57-4 47-0-54-0 5-2 

PL 55-00-63 1-56+t0-.45 50-3-59-7 54:0-57:0 2.8 

Sens 32.0 with head 17/17. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) MOHRI Sp. n. 
Plate 46, fig. A-C. 


Description of Larvae. Shape broadly oval. Length (engorged) to 450%, 
width to 3604, Scutum rectangular, with PL setae placed on the sides, rela- 
tively near to AL and not at the broadly rounded postero-lateral angles; scutum 
widest behind lime of PL; posterior seutal margin lightly sinuous; sensillae 
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bases behind line of PL and about in mid-line of seutum, Eyes 2+2, appar- 
ently not on oeular shields, posterior the smaller. Chelicerae simple, with only 
the apical tricuspid cap. Galeal setae nude. Palpi stout, tibial claw trifureate; 
all setae on femur, genu and tibia branched. Dorsal setae ea. 44 in number, 
to 65p long and arranged 2.10,10,10,6,4,2. Dorsal cuticular striations markedly 
erenulate (in good fresh mounts) as in following species. Ventrally with a 
pair of branched setae on maxillae, one on eaeh coxa, a pair between coxae I 
and between coxae III and thereafter ca. 60 setae to 36u long. Legs I 330% 
long, II 3004, III 3204; tarsi I and II with the usual dorsal sensory rod; 
tarsı ITI without any long nude seta. 
The Standard Data for the type and 5 paratypes are: 


Standard Theoretieal Observed Coeff. of 

Mean Deviation Rouge Range Variation 
AW 74:2>1:19 2-93 0-85 65r4-83-0 69-0-77:0 3:9 
PS 87:0£1-17 2.897-0-83 78:3-95:7 83-0-91-0 3+5 
SB 28-30-49 1-21+0-35 24-7-31:9 27-0-30+0 4.2 
ASB 29-220-54 1:3340:38 25-2-33-2 27-0-30-0 4:5 
PSB 30:0 No variation recorded 
SD 59-20-54 1-33+0-38 55-2-63-2 57 -0-60-0 2-2 
A-P 21-80-48 1:17+0'34 18:0-25-3 21-0-24-0 54 
AM 56-420-40 0:892-0-28 53-7-59-1 560-580 1-6 
AL 46:0+1-11 2-49:-0- 79 39:5-53-5 42-0-48-0 HIE: 
PL 78-00-95 2-12 +0:67 71-7-84-3 75*0-80:0 2-7 
Sens, 36-0 with head 16/18, Only 1 determination. 


Loc. and Hosts, The type and 5 paratypes from Echymipera doreyana 
from Sansapor, Duteh New Guinea, 16 Nov., 1944 (C. Mohr.) ; another speci- 
men from same locality on Rattus concolor 19 Nov., 1944 (C.M. ). 

Remarks: In the general form of the seutum with short A-P and the 
erenulate dorsal striations this species is closely related to the following, 
S. (A.) erimita sp. n. from which it differs as in the key. In the type, the sen- 
silae which have become detached show an involuerum-like strneture at the 
base of the stem, 

It is a pleasure to name this species after the finder, Dr. C. Mohr, from 
whom much interesting material was received. 


SOHÓNGASTIA (ASCOSCHÜNGASTIA) CRINITA sp. N. 
Plate 46, fig. D-G. 

Description of Larvae. Shape oval Length (unfed) 285%, width 185p, 
Dorsal sentum as figured, very much as in mohri, but with PL much closer to 
AL, and with the expansion behind PL greater; finely punetate. Sensillae 
missing in all specimens; the bases well behind line of PL. Chelicerae non- 
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serrate, with the usual apical tricuspid cap. Galcal setae nude. Eyes 2 +2, 
on ocular shields; posterior the smaller. Palpi stout, with trifurcate tibial 
claw; all setae on palpal femur, genu and tibia ciliated or branched. Dorsal 
setae more than 100, arranged ca. 2.14.12.16.12.12.12.10.8.6.4, rather stouter 
and not so tapering as in mohri, with shorter ciliations, to 604 long. Dorsal 
cuticle with crenulate striations. Ventrally with a pair of branched setae on 
gnathosoma, one on each coxa, a pair between coxae T and between coxae LIT, 
and thereafter ea. 100 to 204 long. Legs I 3004 long, II 2702, LLL 300%, tarsi I 
and II with the usual dorsal sensory rod, III without any long nude seta. 
The Standard Data for the type and 2 paratypes are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 83-72-03 3-514143 73:2-94 -2 80: 0-87-0 4-2 
PW 92-32-33 4-04+1:65 80-2-104-4 50-0—97*0 4-3 
SB 30:70:67 1-15+0-47 27-2-34-2 30-0-32-0 3:7 
ASB 33-3271:33 2- 3110-94 264-402 32:0-36-0 70 
PSB 30-0 No variation recorded 
SD 63-31-33 2-31+0-94 56+4-70-2 62-0-66-0 3°6 
A-P 17-0+1-00 1-730-71 11:8-22.2 15-0-18-0 10-2 
AM 54-0 One determination. only. 
AL 45:71:33 2-31+0-:D4 38:8-52:6 43 -0-47-0 5:0 
PL 90-0 No variation recorded 
Sens. Missing in all specimens, 


Loc. Described from 3 specimens from Echymipera doreyama from Sansa- 
por, Duteh New Guinea, 1945 (W. D. Fitzwater). 

Remarks. Very close to the preceding species in the crenulate dorsal 
striations and the dorsal scutum. Differs in the much greater number of DS 
and the shorter distance between AL and PL, as well as in the seutal width 
behind PL being somewhat greater. 


SOHÓNGASTIA (ASCOSCHÖNGASTIA) RECTANGULARE Sp. n. 
Plate 46, fig. H-L. 


Deseription of Larvae. Shape oval Length (only slightly engorged) 
3754 width 2402. Dorsal scutum as figured with PW only slightly greater 
than AW, ie. almost reetangular with lateral margins parallel or almost 80; 
sensillae bases wide apart and about midway between line of AL, and line of 
PL, and also nearer to lateral margins than to one another; AL much longer 
than AM or PL and placed well back from antero-lateral eorners; sensillae 
with large globose heads with distinet setules; surface of seutum punetate and 
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the posterior half overlapped by the dorsal cuticular striations. Eyes 2 + 2, 
large, on distinct ocular shields and the posterior eye the smaller. Chelicerae 
not serrate, only furnished with the usual apical tricuspid cap. Galeal setae 
nude. Palpi stout, tibial claw trifureate; setae on femur and genu branched, 
on tibia dorsal and lateral nude, ventral branched. Dorsal setae 36, to 60, 
long and arranged 2.8.6.8.6.4.2, slender and finely ciliated. Ventrally on maxil- 
lae with a pair of branched setae, a single seta on each coxa, a pair between. 
coxae J and between coxae III, and thereafter 6.6.4.4.2, to 45u long. Legs 
I 3904 long, IT 3604, and III 3904; tarsi I and II with usuul dorsal sensory 
rod; tarsi III with a long nude seta. 
The Standard Data from the type and 4 paratypes are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 76:220:56 1°25+0-39 72-4—80-0 75*6-78-4 1:6 
PW 81-81-05 2-34H 0:74 74-8-88:8 78:4—84-0 2.8 
SB 4700-56 1-25£0-39 43-9-50-8 44:8—17-6 2-7 
ASB 28-0 No variation recorded 
PSB 31-90-28 0-620-20 30-0-33-8 30:8-32.2 2-0 
SD 59-90-28 0-62+0-20 58-0-61-8 58: 8-60:2 1:0 
A-P 30:8 No variation recorded 
AM 54:022:00 4-00] 41 42-0-66-0 48-0-56:0 7:4 
AL 82-9+1:42 3-18+1-00 73 -4-92:4 78:4—86-8 3-8 
PL 58-2+1:05 2-34+0-74 51+2-65+2 56-0-61-6 4:0 
Sens. 39-2 with head 22-4/22-4, No variation recorded. 


Loc. The type aud 4 paratypes from Lake Eacham, N, Queensland, Dec., 
1944 (R.N. MeCulloch). 


SCHONGASTIA (ASCOSCIIONGASTIA) CASSIOPE SP. n. 
Plates 47, fig. E-F; 48, fig. A-B. 


Description of Larvae. Shape oval. Length (unfed) 240,4, width 1704. 
Dorsal seutum as figured, with both anterior and posterior margins sinuous, AM 
short, PL the longest; sensillae globose and finely setulose, with bases very 
slightly in front of line of PL. Eyes 2--2, fairly large, on distinct ocular 
shields, posterior eye the smaller, Chelicerac non-serrate, with only the apical 
tricuspid eap. Caleal setae nude. Palpi stout, seta on femur with 4-5 branches, 
on genu with 3-4 branches, all on tibia nude; palpal claw trifureate. Dorsal 
setae long, thick and strougly ciliated, 32 in number, and arranged 
2.6.6.6.6.4.2, to 56% long. Ventrally with a pair of branched setae on max- 
illae, one on each coxa, a pair between coxae I and between coxae III, and 
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thereafter ca. 22, shorter and finer than dorsal setae, Legs all 7-segmented, 
I 240. long, II 2104, III 2804; tarsi I and II with usual dorsal sensory rod, 
IIl without any long nude seta. 

The Standard Data for the type and two paratypes are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 60-70-93 1:620:66 55-9-65-5 58-8-61:6 2-6 
PW 72:8+1-62 2:80+1-14 64-4-81-2 70-0-75-6 3:8 
SB 19-6 No variation recorded 
ASB 25-2 No variation recorded 
PSB 16:8 No variation recorded 
SD 420 No yariation recorded 
A-P 23-30-93 1-62+0-66 18:-5-28:1 22:4-25:2 6:5 
AM 40:0 ca. No variation recorded 
AT. 71-9+3-61 6:3512:59 57-9-85-9 64.4—75:6 8-8 
PL 79-3+4:66 8-08+3-30 55-1-103-5 70-0-84-0 10-2 
Sens. 30-8 with head 19-6/19-6. No variation recorded. 


Loc. The type on boots, Wandecla, N. Queensland, 2 Oet., 1944 (R, N. Me- 
Culloch) and two paratypes, Wongabel, N.Q., Dee., 1944 (R. N. McC.) 
Remarks, The relationship of this species is best seen from the key. 


SCHÖNGASTIA (ASCOSOHÖNGASTIA) ANTIPODIANUM (Hirst 1929). 


Schöngastia antipodianum Hirst 1929, Proe. Zool. Soe. London, (1), 175, 


Neoschöngastia antipodianum, Womersley and Heaslip 1943, Tr. Roy. Soc. 
S. Aust., 67, (1), 114. 


Plate 47, fig. A-D. 


No fresh material of this species has heen seen since the original discovery. 
It was found in the ears of Rattus greyi from D’Estree Bay, Kangaroo Island, 
South Australia and the co-type material is in the collection of the South Aus- 
tralian Museum. 

The palpal tibial elaw is trifurcate and all the setae on the palpal femur, 
genu and tibia are branched or ciliated. The chelicerae are non-serrate with 
only the apical trieuspid cap. The galeal setae are nude, 

The dorsal seutum is almost rectangular, with AW only slightly shorter 
than PW, and the lateral margins subparallel; AL are slightly longer than PL 
and placed in the antero-lateral corners; sensillae globose, indistinctly setulose 
and their bases somewhat nearer line of PL than line of AL. Eyes large, on 
distinet ocular shields, the posterior eyes the smaller, 
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The Standard Data as redetermined from 7 specimens of the co-type 
material are: 


Standard Theoretical Observed Coeff. of 

Mean “Deviation, Range Range Varintion 
AW 60-80-31 0-810-22 58 * 4-63 :2 59-8-61°6 1-3 
PW 69-60-95 2:5220:67 62:1-77:1 67:2—72-8 3:6 
SB 25-2 No variation reeorded 
ASB 28-8+0°52 1-37+—0-36 24°7-32°9 28-0-30-8 4-7 
PSB 19-6 No variation recorded 
SD 48-4+0-:52 1-37+0-36 4413-52-95 47:6-50:4 2:8 
A-P 39-2+0-61 1:63--0:43 34-4440 36-4-42-0 2-7 
AM 38-2--0-60 1-34+0:42 34-:2-42.0 36-4—39-2 3:5 
AL 67:821-05 2:3420-74 60:8-74-98 64-4—70-0 3:4 
PL 59-9+1:42 3-19+1:01 50:3-69-5 56:0-64-4 5:3 
Sens, 28:0 with head 22:4/29:4, No variation recorded, 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) DUMOSA Sp. n. 
Plate 48, fig, C-F. 


Description of Larva. Shape oval. Length (unfed) 300%, width 210p. 
Dorsal seutum as figured, with anterior margin convex, and posterior margin 
somewhat angular; sensillae bases in front of line of PL and surrounded by 
strongly defined crests; PL the longest, AL the shortest; sensillae globose and 
strongly setulose. Eyes fairly large, 2 + 2, on ocular shields, and the posterior 
only a little smaller than anterior. Chelicerae simple, with only the apical 
tricuspid cap, Galeal setae nude. Palpi stout, tibial claw trifureate; setae on 
palpal femur and genu strongly branched; on tibia, dorsal and lateral nude, 
ventral branched. Dorsal setae strong and strongly ciliated or serrate, ca. 52 
in number and arranged 2.10.10.10.8.6.4.2 to 304 long. Ventrally a pair of 
branched setae on maxillae, one on each coxa, a pair between coxae I and 
between coxae III and thereafter ca. 3 rows of 10, plus 8.6.4, to 20u long and 
posteriorly gradually approaching dorsal setae in form. The striations of the 
dorsal cuticle very finely erenulate. Legs I and II with dorsal sensory rod, 
III without any long nude seta. 

The Standard Data are: AW 58-8, PW 75:6, SB 22:4, ASB 22-4, PSB 
22-4, SD 44-8, A-P 25-2, AM 45:0 AL 33-6, PL 56:0. Sens. 36:4 with head 
19:6/19-6. 

Loc. The type only, from Atherton, Queensland, on boots, Apri] 5, 1944 
(R. N. MeCulloch). 

Remarks. The unique type slide in the S. A. Mus. collection was regrettably 
badly damaged while under oil immersion. 
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SCHÖNGASTIA (ASCOSCHONGASTIA) QUEENSLANDICA (Womersley 1939). 
Neoschöngastia queenslandica Womersley 1939, Tr. Roy. Soe, S, Aust., 63, (2), 
162; Womersley and Heaslip 1943, Tr. Roy, Soc. S. Aust., 67, (1), 112. 
Plate 48, fig. G—K. 


The Standard Data for 10 of the 12 specimens recorded in 1943, as re- 
measured are: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 57-90-74 2.334052 509-649 54-0-61:0 4-0 
PW 90-7+0°84 2-62+0-59 82-8-98-6 87-0-97-0 2-9 
8B 29-80-53 1:69--0-38 24-8-34:8 27.0-32-0 5:6 
ASB 31-620:27 0-84+0-:19 291-341 30-0-32-0 .2*7 
PSB 18-82-0:33 1:03--0:23 15:7-21:9 18-0-20-0 5:5 
SD 50-420-50 1:58+0-35 45-7-55-1 48-0-52-0 3:1 
A-P 42-82c0-85 2:70+0-60 34-7-50°9 39-0-47-0 6:3 
AM 39-42-0-43 1-3520-30 354-434 36-0-40-0 3*4 
AL 70-85+1-16 3:082-0-82 61'6-80 1 65-0-75-0 4:3 
PL 67-1--0-67 1-882-0-47 61-5-72-7 65:0-70-0 2:8 
Sens. 40-0 with head 20/21. 


I have recently seen 5 more specimens collected by Major R. N. MeCulloch 
on boots: Cairns, Queensland, 3 spec. July, 1943; Skull Pocket, Qld., 1 spec, 
Juue, 1943, and Atherton, Qld., 1 spec. Sept., 1944. Also numerous speeimens 
{rom the ears of a euro, near the Daly River, Northern. Territory of Australia, 
5 June, 1943 (R. V. Southeott, eoll. A.C.B. 162). 

The species is characterized from its allies by having 4 setae in the first 
dorsal row, i.e. two submedial as well as the two scapular setac. The posterior 
margin of the seutum is very shallow behind PL, being almost reetilinear. The 
AL and PL setae are long, with AL slightly the longer. Chelicerae are simple 
with only the usual apical tricuspid cap, Galeal setae nude. Palpi stout, with 
trifureate tibial claw; setae on femur and genu branched; on tibia, dorsal and 
lateral nude, ventral branched. Dorsal setae 4.6.6.6.2.2, to 50% long. Ventral 
setae, posterior of coxae III 8.6.6.4.4.2, to 214 long. Sensillae globose and 
finely setulose. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) LAPPACEA N. nov. 
Neoschöngastia melomys Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 


67, (1), 110 (in part). 
Plate 49, fig. A-D. 


On critical re-examination of the type of N. melomys from Melomys littor- 
alis from Innisfail, Queensland, it was found to be con-specifie with innisfail- 
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ensis Wom. and Heasp. 1943 (Tr. Roy. Soc. S. Aust., 67, (1), 108) but not 
with the series of 15 specimens from rats at Cairns, Queensland, and recorded 
as melomys (loc. cit.). 

The name melomys thus becomes a homonym and invalid and the material 
from Cairns is herewith redescribed under the name of lappacea. 

Description of Larvae. Shape oval with sides rather flattened. Length 
(engorged) 465,4, width 2604. Dorsal scutum as figured, anterior margin lightly 
sinuous, posterior margin more or less evenly rounded but slightly flattened 
or concave medially, and fairly deep behind line of PL; sensillae globose with 
fine indistinct ciliations, the sensillae bases anterior of line of PL; PL the long- 
est and longer than PW. Eyes 2+ 2, rather small, posterior the smaller, 
Chelicerae simple, with only the apical tricuspid cap. Galeal setae nude. Palpi 
stout with trifureate tibial claw; setae on femur and genu branched, setae on 
tibia nude except the ventral sometimes with a medial branch. Dorsal setae 
32 in number to 754 long, rather strong with strong setules, arranged 
2.6.6.6.6.4.2. Ventrally with a pair of branched setae on maxillae, one on each 
coxa, a pair between coxae I and between eoxae III and thereafter 4.6.6.6,4.4, 
to 30-454 long. Legs I 2204, II 1904, III 2204; tarsi I and II with dorsal 
sensory rod, III without any long nude seta. 

The Standard Data for the type and 9 specimens from rats, Cairns, Qld. 
1939-40 (W.G.H.), 8 speeimens from the ears of a euro, at Daly Hiver, North- 
ern Territory, Aust, (R. V. Southeott), and 2 specimens from boots from 
Skull Pocket, Kairi, Qld., July 1943 (R. N. McCulloch), are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 54-00-45 2-000+*32 48-0-60-0 50:4-56-0 3:7 
PW 70:40:53 2-39+0:38 63-3-77°5 64:4-72-8 3-4 
SB 19-6--0.28 1:2520-20 15-8-23:4 16-8-2274 6-4 
ASB 25.8 No variation recorded 
PSB 19-6 No yariation recorded 
SD 44-8 No variation recorded 
A-P 27-8+0-27 1-19+0:19 24-2-31:4 25:2-29-4 4-3 
AM 31-60-69 3-08+0-49 22 +4-40-8 28-0-39-2 9-7 
AL 70-4+0-36 1-60-+0:25 65-6-75:2 67:2-72:8 2-3 
PI: 80:8-2-0-81 3.64-c0:57 70-0-91°8 75:6—86-8 4:5 
Seas, 33-6 with head 16-8/19.6. No variation recorded, 


SOHONGASTIA (ASCOSCHÚNGASTIA) WOMERSLEYI (Gunther 1940). 
Neoschöngastia womersleyi Gunther 1940, Proc. Linn, Soc. New South Wales, 
65, (3-4), 254; Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 
67, (1), 109, 
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Plates 49, fig. E-G; 50, fig. A. 


Of this species I have another specimen collected from a rat (No. 9) by 
Maj. G. M. Kohls in New Guinea, 15th Nov., 1943. 

The Standard Data as remeasured for 7 of Gunther's paratypes in the 
South Australian Museum collection, and the additional specimen referred to 
above are: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 47-»95+0:863 J-79+0:45 42-55-53 :25 44:-8-50"4 3-7 
PW 68-95+1-05 2-97+0-74 60-05-77-85 67-2-75-6 4:3 
SB 19:252c0:35 0:99+0°25 16 - 25-22-25 16-8-19-6 5:1 
ARB 28:0 No variation recorded 
PSR 18-9+0-»46 1-29>0-32 15-0-22-8 16:8-19-6 6:8 
SD 4690-46 1-29+0:32 43-0-50-8 44-8-47-6 2:8 
A-P 31-50-46 1-29+0-32 27-6-35-4 30:8-33*6 4-1 
AM 39-2+0-61 1:622:0-43 34-344-1 36-4—42:0 4-1 
AL 84-0 No variation recorded 
PL 184:62-1:78 £-72+1-26 120-4-148.8 126:0-140-0 9:5 


Sens. 33-6 with hend 16.8/19-6. Only 1 determination. 


This is à very remarkable species in the excessively long PL setae which 
are about twice the length of PW. The seutum is as figured with the posterior 
margin relatively shallow behind PL. The sensillae are globose with fine 
setules, and their bases nearer to one another than to the lateral seutal margins 
and only slightly in front of line PL. The chelicerae are not serrate and have 
only the usual apieal trieuspid eap. The galeal setae are nude. The palpal 
tibial elaw is trifurcate and the setae on the femur and genu branched, on the 
tibial only the ventral seta with branches. The dorsal setae are strongly 
ciliated, to 754 long, and 28 in number arranged 2.6.6.6.4.2.2. ` 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) COORONGENSE (Hirst 1929). 


Schóngastia coorongense Hirst 1929, Ann. Mag. Nat, Hist., (10), 3, 564, 
Neoschöngastia coorongense, Wom. and Heasp. 1943, Tr. Roy. Soc. S. Aust., 
67, (1), 114. 
Plate 50, fig. B-E: 

This species, the original description of which was unaccompanied by any 
figure, is still only known from the origina] material from the ears of a rat 
from Robe, S. Australia. The co-types are in the South Australian Museum, 

The palpal claw is trifurcate; the seta on the palpal femur has many 
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rather short branches, on the genu somewhat fewer short branches and all 3 
setae on the tibia are nude. The chelicerae are simple and armed only with 
the usual apical trieuspid cap. The galeal setae are nude, The dorsal seutum 
is as figured with the setae relatively slender and finely ciliated and PL the 
longest, AL the shortest; the sensillae are capitate, strongly setulose, and with 
their bases surrounded with strong chitinous lines and placed slightly in front 
of line of PL. The dorsal setae are fairly slender, shortly ciliated, 32 in num- 
ber, to 454 long and arranged 2.6.6.6.6.4.2. The ventral setac behind coxae IJI 
are ca. 8.8.8. to 254 long, then 6.6.4.2. to 404 long, There is no long nude 
seta on tarsi HI. 
The Standard Data for 15 co-types as remeasured are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation, Range Range Variation 
AW 70-9#0:93 3600.66 601-817 67'2-78 4 1-8 
PW :85:952-1-50 5:82--1-06 78:5-113-4 86-8-109-2 6:1 
SB 32:830:67 2:600:47 25-0-39-8 28-0-39:2 7-9 
ASB 30:80:37 1-45+0-26 26-5-35.1 28+0-83-6 4:7 
PSB 22.4 No variation recorded 
SD 53-20-37 1450-26 48:9-57°5 50-4-56:0 2-7 
A-P 34-50-51 1:96-+0-:36 283-6404 33-»6-39:2 3:5 
AM 49:1+0-45 1-78=-0-82 43:9-54-3: 44-8—50-4 3:5 
AL 42-0+0:-46 1-77 20-32 36-7-47:3 39-2-44-8 4.3 
PL 64:420:95 3-68—0-67 534-754 56-0-70-0 5:7 
Sens. 33-6 with head 19-6/19-6, No variation recorded, 


Two specimens were recently taken along with one S. (A.) dasycerci (Hirst) 
from Rattus murrayi var. on Greenly Is., South Australia, Dec., 1947 (F. J. 
Mitchell). 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) ECHYMIPERA (Wom, and Kohls 1947). 


Ascoschóngastia echymipera Womersley and Kohls 1947, Tr. Roy. Soe. S. Aust. 
71, (1), 11-12. 


Plates 50, fig. F-1; 51, fig. A. 


This species was described from specimens collected from a bandicoot, 
Echymipera cockerelli from Dobodura, New Guinea, Nov. 1943 (G. M, Kohls). 
In the key it comes close to innisfailensis Wom. and Heasp. 1943, but can be 
distinguished therefrom by the posterior seutal margin being very shallow, 
almost rectilinear between PL, and by the ratber greater number of dorsal 
setae. 
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The Standard Data as given by Womersley and Kohls are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 45:30:29 1-16x0-20 41:8—18.8 43*0-48-0 2:5 
PW 61-5-+-0-58 2-12%0-37 55-1-67:9 57-0-66-0 8:4 
SB 30:42-0-39 1:172:0:21 16-9-23-9 18-0-21-0 5:7 
ASB 21-0 No variation recorded 
PSB 15:0 No variation recorded 
SD 36-0 No variation recorded 
A-P 31:30:37 1:49 50-26 26-38-8353 30-0-33:0 TS 
AM 26-62-0-36 1:4520-26 22.2-31:0 24-0-30:0 5-6 
AL 46:53:0-59 2:370'42 394-536: 42-0-51-0 5-1 
PL 42-6+0-36 1-45+0-:26 38-2-47-0 40-0-45-0 3-4 
Sena, 27-0 with head 17/17. No variation recorded.. 


SCHÖNGASTIA (AscoscHONGASTIA) INNISPAILENSIS (Wom. and Heaslip 1943). 


Neoschöngastia innisfailensis Womersley and Heaslip 1943, Tr. Roy. Soc. 
S. Aust., 67, (1), 108. 


Neoschöngastia melomys Womersley and Heaslip 1943, Tr. Roy. Soc, S, Aust., 
67, (1), 110 (in part). 


Ascoschöngastia bushlandi Philip 1947, J. Parasitology, 33, (3), 387. 


Plate 51, fig. B-E. 


Re-examination of the type specimen of Neoschóngastia melomys Wom. and 
Heasp., from Innisfail, Queensland, shows it to be co-speeifie with innisfailensis, 
but not so with the rest of tlie material from Cairns, and recorded as melomys 
(see under S. (Ascoschóngastia) lappacea, n, nov.). 

Re-description of Larvae. Shape elliptical. Length (engorged) to 450p, 
width to 3202. Dorsal seutum as figured, with AL the longest but only slightly 
longer than PL; anterior margin sinuous and eonvex medially; sensillae glo- 
bose, appearing nude, but under high magnifieation with indistinet setules which 
are most obvious near the base of head; sensillae bases nearer to one another 
than to lateral margins and practically in line with PL. Eyes 2+ 2, on ocular 
shields, the posterior the smaller. Chelieerae uon-serrate, with only the apieal 
tricuspid eap. Galeal setae nude. Palpi stout with trifureate tibial claw; 
setae on femur and genu branched, on tibia all 3 nude. Dorsal setae tapering 
and with fairly strong setules, to 454 long and arranged 2.6.6.6.6.4.2. Ventrally 
with a pair of branched setae on maxillae, one on each coxa, a pair between 
eoxae I and between coxae III and thereafter ca. 38-40, to 35p long. Legs I 
270p long, IT 225p, IIT 3004; tarsi I and IY with the usual dorsal sensory rod, 
III without any long nude seta. 
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The Standard Data from twelve of the original specimeus from Innisfail, 


Queensland, from Melomys littoralis are: 


Standard 'Pheorctical Observed Coeff. of 
Mean Deviation Range Range Varintion 
AW 47-8+0-88 3-03+0-62 38-7-56-9 4i-8-56:0 6:3 
PW 72*1+1-15 3:982-0-.81 60 -2-840 67:2-78- 4 5-5 
SB 21-5+0:44 1:5220-31 17:0-26:0 19-6-23-8 7-0 
ASB 23:0 No variation recorded 
PSB 19-6 No variation recorded 
SD 47-6 No variation recorded 
A-F 27-90-27 0-93--0-19 25:1-30-7 25-2-29-4 3-3 
AM 25-55+0-37 1:18-=0-26 25:0-52:1 S8.0-80:8 4-1 
AL 54-9+0:48 1:44270-32 50-659-2 53-2-56:0 2-6 
PL 47-620:49 1:69+0 -34 42:6-52-6 44-2-50-4 3-8 


Bens, 35-0 with head 20/21, 


Recently Philip (loc. eit.) has deseribed from Owi Is, D.N.G, a new 
species under the name of Ascoschongastia bushlandi. Tn his discussion Philip 
points out the close relationship to innisfajlensis, the main differences being in 
the somewhat larger size of the dorsal seutum, the longer eiliations on the 
seutal setae, and the presence of an involuerum at the base of the stem of the 
detached sensillae. This peculiar structure has not been described before, and 
is probably to be found in many species but obseured by the strueture of the 
sensillary cup unless the sensillae become detached. I have since seen the same 
structure in S. (A.) mohri sp. n. as mentioned under that species, and it also 
oceurs in innisfailensis, 

In other morphological details bushlandi cannot be separated from innis- 
failensis, and on the slightly larger seutum, particularly PW, it should prob- 
ably be regarded as not more than a geographical race. I am greatly indebted 
to Dr. Philip for the original data of 28 speeimens for which he gives the 
Standard Data in terms of observed range and mean in his paper. Treated 
möre fully for comparison with that of innisfailensis the Standard Data for 
bushlandi is as follows: 


Standard Theoretical Observed Coeff, of 

Mean Deviation Range Range Variation 
AW 51-70-37 1:072-0-26 458-576 47-8-56-1 3:8 
PW B1:3:50-72 3-33+0-51 69 -8-92-8 70-3-89-9 4-7 
SB 21-42:0:36 1-8420-25 15:9-26-9 15:2-26-7 8:6 
ASB 25:00:27 1-43:20-19 20:7-29-3 22:4-27-5 a 
PSB 21-9-=0-28 1-49+0-20 17-5-26-3 18:2-24:6 6:8 
SD 47-00-45 2-39 0-32 39 -9-54 1 41-4-51:6 5:1 
A-P 28-8+0:13 0-94+0-12 26-0-31-6 27-0-31:0 3:3 
AM 30-440 -46 2-31%0-32 23 :5-87-3 26-1-35:2 7-6 
AL 60-20-94 4:422:0-07 a7:0-73:2 46-0-08:1 7:3 
PL 56:32-0-48 2:4120:34 49-1-63-5 53-2-60-9 4:8 
Sens. 31-4+0-52 1:88::0:37 258-37-0 27:5-34-8 60 
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In general bushlandi has AW slightly larger than in innisfailensis, PW 
definitely larger, and AL and PL also longer. 
In addition to the typical material from Innisfail, for which Standard 
Data are given above, there are 4 specimens in the South Australian Museum, 
which agree more with bushland: than innisfailensis in AW and PW, but which 
have PSB, SD and A-P still greater. 
Of these one specimen was collected by W. D. Smith in Oct., 1938, and 
three by W. G. Heaslip in 1940, all from the type locality and same host as 


typical innésfailensts. 


Their Standard Data are: 


Standard Theoretical 
Deviation, Range 
1-40+0-49 46-9—55:3 
3:52+1'24 72-8-93-8 
1-40+0°49 20°3-28°7 


No variation recorded 
No variation recorded 
No variation recorded 
No variation recorded 


Mean 
AW 51:10:70 
PW 83-3+1-76 
SB 24-5>0:70 
ASB 30:8 
PSB 25-2 
SD 56-0 
A-P 36-4 
AM 30-8+1:61 
AL 58-8 
PL 54:60 -81 


Sens. Missing, 


3-23>1-14 21-140-5 
No variation recorded 
1:612-0:57 49-8-59:4 


Observed 
Range 
50-4—53-2 
78-4868 
22-4-25-2 


28:0-33:6 


53-2-56:0 


Coeff, of 
Variation 


2:7 
412 
5-7 


10:5 


3:0 


More recently a small collection, of 14 specimens, of unfed larvae of this 
species, from the Bramston's Beach area, N.Q., about 60 miles south of Cairns, 
and 14 miles north of Innisfail (coll. L. M, and M. J. Maekerras, Sept., 1949) 


has been studied. 


The Standard Data of this series are: 


Mean 
AW 46-120-52 
PW 63-621:03 
SB 19-20-52 
ASB 23:-8+0:57 
PEB 18-00-48 
SD 41:80:46 
A-P 26:8+0-81 
AM 37:20:62 
AL 58-82c70:51 
PL 50-40-75 
Sens. 31-92-0:39 


Standard Theoretical 
Deviation Range 
1-94—0-37 40-3-51:9 
3-872-0-73 52:0-75:2 
1.942:0-37 13:4-25-0 
2-15+0-:41 17:35-30:25 
1-81+0-34 12.6-23-4 
1720-33 36-6-47-0 
3-05+0:58 17-7-35-9 
2:312-0-44 30-344-1 
1-90+0:36 53.1-64-5 
2-11+0-53 441-567 
1.42.0-28 277-361 


Observed 
Range 

43-4-50-4 
58:8-70-0 
16-$-22-4 
19-6-28-0 
16-8-22-4 
39-244-8 
22-4—30-8 
33-6—42-0 
56:0-61:6 
47-6-53-2 
30:8-33:6 


Coeff. of 
Variation 
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to 
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This population is significantly different from the original population, in 
all the Standard Data except AW and A-P, being lower m PW, SB, ASB, 
PSB, and SD, and Sen. and higher in AM, AL, and PL. The data for PL is 
based on 5 specimens only, as in one of these 5, only one PL was of normal 
length, the other measuring 70g. In 4 other specimens both PI setae measured 
704. 

The population of f. bushlandi Philip from the Philippines, differs from 
the original population signifieantly in all Standard Data except SB and SD, 
being greater in AW, PW, PSB, AM and AL, and smaller in ASB, PL, and 
Sens. 

This species, then, seems to be very variable in Standard Data, as seen in 
populations from different localities. 


B. SENSILLAE CLAVATE, SOMETIMES BROADLY SO, OR LANCEOLATE WITHOUT 
A BASAL STEM, 


a. Sensillae lanceolate unthout a basal stem, 


SCHÓNGASTIA (ASCOSCHÓNGASTIA) LACUNOSA (Gater 1932). 


Neoschöngastia lacunosa Gater 1932, Parasitology, 24; Womersley and Heaslip 
1943, Tr. Roy. Soc. S. Aust., 67, (1), 110, 


Plate 51, fig. FAL. 


Dorsal scutum as figured, with posterior margin shallow behind line of 
PL and almost rectilinear; sensillae somewbat lanceolate with fine setules, their 
bases wide apart and nearer to line of PL than to line of AL; AM the longest, 
PL the shortest. Palpal claw bifurcate, setae on femur and genu nude or with 
a few indistinct barbs, on: tibia all 3 nude or with short indistinet barbs. 
Chelicerae with only the usual apical tricuspid cap. Galeal setae nude. Dorsal 
setae to 54u long, short setulations basally, longer distally, 36 in number and 
arranged 2.6,8,8.6.4.2. No long nude setae on tarsi II. 

The Standard Data for 4 paratypes in the British Museum (N.H.) and 
measured by me during a visit to London in 1947, together with the two in the 
South Australian Museum and reported by Womersley and Heaslip 1943 are as 
follows : 
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Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 64-0—+1:-20 2:952-0-85 55:3-72:8 59-4-66:5 4:6 
PW 75.22-0-81 1-982c0-57 69-3-81-1 72:6-78:0 2:6 
SB 37:22:0-27 0:67-20-19 35-3-30-3 36-0-38-0 1:8 
ASB 30-720:-43 1-07 20:31 275-339 28-6-31-5 3:5 
PSB 24-00-74 1:6430-53 19-11-2819 22-0-26 4 6-8 
SD 54-45-41 -07 2-40+0-76 47-25-61-65 50-6—57-8 4:4 
A-P 44-00-48 1-1730-34 40-5-47-5 43-0—46-2 8-6 
AM 44-95+0-47 1-152:0-33 41-5-48 - 4, 44.-046:5 2-6 
AL 35:52-0:38 0-93+0-27 32-7-38-8 35-0-37-4 2:6 
PL. 26-50-48 1-182-0-34 23-0-30-0 25-0—28-6 4-4 
Sens. 54-0 with head 6:7 wide. 


Amongst the material in Lawrence's “Type box”? of slides in the London 
School of Tropical Hygiene and Medicine, which I have been permitted to study 
by Lt.-Col. J. R. Audy, are 4 slides Nos. (37-40) labelled ““Ascoschóngastia 
n. sp. ‘C’, Lawrence in m.s.” and referred to as such in Appendix 7, to War 
Office Report, AMD 7, March 7, 1947. 

Lawrence (loc. cit.) records these specimens as 3 from the type host, a 
tree shrew Tupaia belangeri belangeri Wagner, and 2 specimens only from 
Hydromys humei. The locality was Palel, Tamu Rd., 30 miles south of Imphal, 
Manipur State, India, Nov, 24th, 1945. 

The four of the above specimens which I have been able to examine do 
not differ in any morphological features from the Malayan specimens except 
that they are consistently and significantly larger in all details of the Standard. 
Data, as given below, suggesting that the Imphal material may be regarded 


as a geographical race of the Malayan species. 


AW 
PW 
SB 
ABB 
PSB 
SD 
A-P 
AM 
AL 
PL 
Sens, 


Mean 
68-00-80 
86-03-09 
38:4. 
35-2--1:31 
22-4 
57:6+1-31 
44-8+1-31 
34:4+0:80 
35.2 
3605080 
Missing. 


Standard 
Deviation 


1-60+0-56 
6r18+2°18. 


Theoretical 
Range 

63 -2-72-8 

67-5-104-5 


No variation recorded 


2-61>0:92 


27:4—43-0 


No variation recorded. 


2-61--0-92 
2-612-0-92 
1:60--0-50 


49-8-65-4 
37:0-52:6 
29-6-39-2 


No variation recorded 


1:602-0-56 


31-2—40-8 


Observed 
Range 

67:2-70-4 

80-0—82-8 


32-0-38:4 
54:4—60-8 
41:6-48-0 
82.0—35-2 


36-2-38-4 


Coeff. of 
Variation 
2-3 
7:2 


In addition to the differences in Standard Data there is a slight, but pro- 
bably quite unimportant difference in that in the Imphal specimens PL is about 


equal in length to AL instead of heing distinetly shorter. 
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SCHONGASTIA (ASCOSCHONGASTIA) MALAYENSIS (Gater 1932). 


Neoschöngastia malayensis Gater 1932, Parasitology, 24; Womersley and Heas- 
lip 1943, Tr. Roy. Soe. S. Aust., 67, (1), 110. 


Plate 51, fig, J-K. 

This species was originally described from specimens from. Rattus malaisia 
Kloss from Sungei Buloh, Selangor, F.M.S, Recently Audy and his colleagues 
have found it at Kepong, Forest Reserve, Selangor, F.M.S. 1950, on E. sabanus 
and E, whiteheadi and reared the engorged larvae to nymphs. The Standard 
Data as interpolated from Gater's figure were given by Womersley and Heaslip 
1943. In 1947 on a visit. to the British Museum I was able to examine the 
type and one paratype, and I am now indebted to Dr. Audy for another para- 
type from Gater's collection in the Instit, for Medical Research at Kuala Lum- 
pur, The Staudard Data for these three specimens are: 


AW PW SB ASB PSB SD AP AM AL PL Seng, 
Type 41:6 66:0 22:0 17-6 — == — — — — 
Paraty. 41:6 66:0 22-0 17-6 — — 22-0 22:0 18-0 30:0 — 
Paraty. 44-8 61:6 22-4 16-8 19:6 36:4 19:6 22-4 16-8 33-6 — 


The seutum is rectangular, wider than long, with AL the shortest and PL 
distinctly off the scutum; SB rather wide apart and somewhat nearer to AL 
than to PL, not the reverse as indicated by Gater’s figure. Sensillae lanceolate 
and finely ciliated to 344 long (according to Gater). The palpal claw is bifur- 
eate and the setae on the femur, genu and tibia all nude or with one or two 
short indistinct barbs. The chelicerae are furnished only with the apical tri- 
cuspid cap. Galeal setae nude. There is no long nude seta on tarsi of leg IIT. 

This species was chosen by Ewing as the type of Ascoschöngastia, but it is 
unfortunately rather an aberrant species in having PL situated off the sentum. 


b. Sensillae with more or less a basal stem. 


SCHÖNGASTIA (ÁSCOSCHÜNGASTIA) LIPOXENA Sp. Yi. 
Plate 52, fig, F-H. 

Description of Larvae. Shape broadly oval. Length (engorged) to 1,235p, 
width to 9754. Mouth parts largely hidden under the dorsum. Scutum small, 
as figured, with anterior margin sinuous, posterior margin shallow behind line 
of PL; sensillae broadly laneeolate, strongly setulose, without a distinet basal 
stem; AL setae the shortest, PL the longest. Eyes ? absent. Chelicerae short 
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and stout, as figured, with only the apical trieuspid cap. Galeal setae nude. 
Palpi stout, tibial claw bifurcate; setae on femur and genu branched; on tibia 
only the ventral nude. Dorsal setae needle-like, apparently nude or with only 
short indistinct barbs; to 444 long, ca. 26 in number, and arranged 2,6.6.6.4.2, 
Ventrally, with a pair of branched setae on maxillae, a ciliated seta on each 
coxa, a pair between coxae I and between coxae IIT, and thereafter ca. 
4.4.6.6.6.4.2, similar to but finer than dorsal. Legs: I 2204 long, II 195p, 
IIL 2204; tarsi I and II with dorsal sensory rod; III without any long nude 
seta. 
The Standard Data for 31 specimens are: 


Standard Theoretical Observed Coeff, of 
Mean Deviation Range Range Variation 

AW 44-60-36 1650-21 39-7-49-5 42-0-47-6 3-7 
PW 60-30-44 2-430-31 58-0-67:6 56-0-64,4 4-0 
SB 20-50-25 1-40+0-18 16:3-24-7 16-8-22.4 7-0 
ASB 20-9+0-25 1.38z0:18 16:7-25:1 19-6-22.4 6:7 
PSR 14-0 No variation recorded 

SD 84:90:25 1-39--0-18 30-7-39-1 33:6-36:4 4-0 
A-P 27-2+0-2 1:61--0-20 $8.4-38-0 25-2—30-8 5-9 
AM 35-60-43 2.260-51 23-8-42-4 ' 30:8-39.2 6-4 
AL 31-90-87 © 1:91--0-26 26.2-37-6 28-0-33-6 6-0 
PL 46-60-33 1820-23. 41-2-52-0 42,0-50-4 3-9 
Sena. 61-6 with head 8-4 wide. No variation recorded. 


Loc, and Host. From bats No. 13944 and R.10566, 71 from Bukit Lagoug 
Forest Reserve, Kepong, Kuala Lumpur, Malaya, March, 1950 J. R. Audy). 

Remarks. In the form of the sensillae this species will come close to 
lacunosa Gater and malayensis Gater, differing from the first in the shape and 
size of the scutum, and from the second, in having PL on the scutum and the 
setae of the palpal femur and genu nude. 

As all the specimens were very fully engorged and did’ not make very 
satisfactory mounts it has not been possible to figure the entire dorsal aud 
ventral sides. 


SCHÖNGASTIA (AscoscHONGASTIA) NADCHATRAMI SP. n. 
Plate 111, fig. H~. 

Description of Larvae. Shape (engorged) ovoid with rather parallel 
sides, slightly constricted medially. Length to 938%, width to 6704. Seutum 
as figured, only slightly wider posteriorly than long; PW greater than AW; 
anterior and posterior margins sinuous; posterior margin very shallow behind 
PL; sensillae missing, bases about in mid-line of sentum; PL very short, AL 
long and much longer than AM. Eyes 2 + 2, posterior the smaller. Chelicerae 
with only the apical trieuspid cap. Galeal setae nude. Palpi outwardly angu- 
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late, tibial claw bifurcate; setae on femur, genu and dorsally and laterally on 
tibia apparently nude, ventral on tibia with short ciliations. Dorsal setae ca, 
42 in number, to 57, long, and arranged 2.6.6.6,6.6.4.4.2. only very shortly 
ciliated or barbed, or perhaps quite nude. Veutrally with paired ciliated setae 
on maxillae, one on each coxa, a pair between coxae I and between coxae 111 
and thereafter ca. 46 setae, lengthening from 33% to 50% posteriorly, and more 
obviously ciliated. Legs: I 402u long, IT 348, III 4694; tarsi I and II with 
dorsal sensory rods, III without any long nude seta. 


The Standard Data for the type and 5 paratypes are: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 

AW 54-15+0-56 1-370-39 50-05-58-25 53- 6-56-95 2-5 
PW 70-9+1-03 2:52+0:73 68-35-78-45 67-0-73-7 3:5 
SB 32.4+0-71 1-73+0-50 27-2-37:6 30:1533-5 5:3 
ASB 35-40-43 1-062-0-31 32-0-38-35 33-5-36:85 3-0 
PSB 26-25-£0-56 1:37 20-39 22-15-30°36 28-45-26-8 52 
SD 61-4+1-13 2-77+0-80 53 -1-69-7 56-95-63-65 4:3 
A-P 53-.05+0-56 1-37=0:39 4895-57-15 50-25-53 +6 2-6 
AM §5-25-1-14 2+80+0-81 46-85-68-65 50:25-56-95 5-1 
AL 73:1+2-91 7142-06 51-7-94.5 67:0-83-75 9-3 
PL 13-4 No variation recorded, 

Sens. Missing in all specimens, 


Loc. and Host. Six specimens, 3 from Rattus sabanus, Bukit Lanjar 
Forest Reserve, Selangor, F.M.S., 4 Nov., 1950, 1 from same host, Kepong F.R. 
Selangor, 23 June, 1950, and 2 from Rattus rajok, from Ulu Langat FÜR. 
Selangor, 21 July, 1950, 

Remarks. This species in the shape of the seutum is close to S. (A.) 
lacunosa Gater, S, (8.) lewthwaiter sp. n. and S. (4.) sarawakensis sp. n. It 
differs from lewthwaitei in the quite non-serrate chelicerae; from lacunosa in 
the very short PL setae, and from sarawakensis in the Standard Data, especi- 
ally the very long AL seutal setae. 


ScHONGASTIA (ASCOSCHONGASTIA) SARAWAKENSIS SP, n. 
Plate 111, fig. D-G. 

Description of Larvae. Shape (engorged) broadly oval with slight medial 
constriction. Length (engorged) to 7304, width to 6004. Seutum small as 
figured, almost quadrate, with AL longer than AM, and PL very short; sen- 
sillae rather short, elavate and setulose, with short but distinct basal stem, 
head as wide as long in ratio of 10:18; bases distinetly uearer to PL than to 
AL; contours as in typical locunosa. Eyes 2+ 2, posterior the smaller. Cheli- 
cerae simple with only the apical tricuspid cap.  Galeal setae nude, Palpi 
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rather angular on femur; seta on femur nude or with indistinet barbs; on 
genu nude and long; on tibia ventral with short branches, dorsal and lateral 
apparently nude; palpal elaw bifureate. Dorsal setae short. and eurved, to 
57p long, with short sparse barbs; ca. 42 in number and arranged ea. 2.6,6.6.6.- 
6.4.4.2. Ventrally with a pair of shortly ciliated or barbed setae on maxillae, 
one on each coxa, a pair between coxae I and between coxae TIT and there- 
after ca. 46-48 setae. Legs: I 321, long, II 281», III 3754; tarsi I and II 
with dorsal sensory rod, ITI without any long nude seta. 
The Standard Data for the type and 8 paratypes are: 


Standard Theoretical Observed Coeff. of 

Mean Devistion Range Range Variation 
AW 50-60-67 2:0120-47 44-6-56-6 46-9-53:6 4.0 
PW 05-12:0-81 2:43:70: 57 57-8-72-4 60-3-67.0 8-7 
8B 30-90-49 1-470-35 26-5-35:3 30-15-33-5 4-8 
ASB 30-90-49 1:47 20-35 26:5-35:3 30-15-33-5 4-8 
PSB 23-45 No variation recorded. 
SD 54-35 +0-49 1.47 +0.35 49:95-58:75 53*6—56-95 2.7 
A-P 46:9 No variation recorded. 
AM 50:95 No variation recorded. 
AL 56:95 No variation recorded. 
PL 13-4 No variation recorded 
Sens, 23:45 with head 10-05/18-75. Onc determination only. 


Loc, and Hosts. The type and 8 paratypes from moon rat Lchinosorer 
gymnurus trom Tinjar, Sarawak, loth June, 1950. 

Remarks. This species is so close to typical lacunosa Gater, that one 
might be disposed to regard it only as a variety. It differs from the typical 
form in having a significantly smaller seutum, although of the same contours, 
and in having the sensillae much shorter and more clavate with a short but 
distinct basal stem. The AL scutal setae are distinctly longer than the AM 
seta, while the dorsal setae are shorter than (compare Standard Data) in typical 
lacunosa from Malaya. 


SCHÖNGASTIA (AscOSCHONGASTIA) NAUSHERAENSIS Sp. n. 


Plate 52, fig. A-E. 


Description of Larvae. Length (engorged) 3904, unengorged 3204, width 
227 and 214» respectively. Shape broadly oval. Scutum as figured, roughly ` 
reetangular with posterior margin either almost reetilinear or shallow between 
PL (this is diffeult to ascertain as some of the dorsal striations overlap the 
margin and obscure it); sensillae clavate, strongly setulose with the bases wide 
apart and only slightly nearer to PL than to AL; surface finely punctate. AM 


and AL subequal, PL longer. Eyes not discernible. Chelicerae non-serrate, 
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with only the apical cap, Galcal sctae nude. Palpi stout, tibial claw bifurcate; 
setae on femur and genu strongly branched; on tibia ventral only branched. 
Dorsal setae to 302. long, ea. 40 in number and arranged 2.10.8.8.2 lateral, 6.4.2. 
Ventrally a pair of ciliated setae on maxillae, one each on coxae I and II 
and three on coxae III, a pair between coxae I and between III, and thereafter 
ca. 26-28. Legs: I 195,4 long, II 169p, III 2084; tarsi I and Il with dorsal 


sensory rod, III without any long nude seta, 
The Standard Data for the type and eleven paratypes are: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 

AW 50-50-44 1:52-:-0-31 46:0-550 47-6-53:2 3-0 
PW 67-8+0:58 2:012-0-41 61-8-73-6 64 4-70-0 3-0 
SR. 37-320-.53 1-8220:37 31-842-8 33-6-39-2 5-0 
ASB 22.3:0:12 0-4020:08 21.1-23-5 21-0-22-4 1:8 
PSB 22-30-12 0-402-0-08 21:1-23:5 21:0-22-4 1-8 
SD 44-70-24 0:82 0:17 42:2—47-2 42-0-44-8 1:8 
A-P 34-4036 1.26+0-26 30-6-38:2 33:6-36*4 3-7 
AM 20-0 No variation recorded 

AL 20-0 No variation recorded 

PL 30-25+0°18 0-62+0-13 28-4-32 1 30-0-82-0 2-1 
Sens. 36-4 with head 13/22 No variation recorded. 


Lov. and Host. The type and eleven paratypes from ears of a mouse, 
Naushera, India, 14 May, 1949 (S,L.K.). 

Remarks. This species is closely related to lacunosa Gater and malayensis 
Gater, but differs in the dorsal setae, setation of palpi, Standard Data, and 
especially the trisetose eoxae III. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) DEBILIS (Gater 1932). 


Neoschöngastia debilis Gater 1932, Parasitology, 24; Womersley and Heaslip - 

1943, Tr. Roy, Soc. S. Aust., 67, (1), 118. 

Plate 58, fiz. A. 

This species is still only known from the original speeimen from the ear 
of Rattus cremoriventer cremoriventer (Muller) from Sungei Buloh, Selangor, 
F.M.S. 

Gater’s description is somewhat brief and he only figures the dorsal 
sentnin, from which the sensillae were missing. 

The scutum is almost rectangular with the posterior margin rectilinear 
between PL. The AL setae are the shortest and all are distinctly ciliated. The 
sensillae bases are about in the mid-line of the seutum or slightly in front of 
it. The chelicerae are non-serrate, apparently with only the apical trieuspid 
cap. The palpal claws are stated by Gater to be trifurcate, the setae on the 
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palpal femur and genu nude, and on the tibia the dorsal and lateral slightly 
pectinate, the ventral plain. Eyes apparently absent. 

The dorsal setae number 54, and are arranged 2,12.4.8.7.10.2.5.4. The 
Standard Data from Gater's figure and data as computed by Womersley and 
Heaslip (1942) are: AW 40:0, PW 48-0, SB 17-0, ASB 13-0, PSB 11-0, 
SD 24-0, A-P 21-0, AM 30-0, AL 20-0, PL 36-0, Sens. —. 

With its characteristic seutum this species should be readily recognized 
when again met with. 


ScnüNGASTIA (ASCOSCHÖNGASTIA) MANIPURENSIS (Radford 1946). 
Neoschéngastia manipurensis Radford 1946. Proc. Zool. Soc., London, 116, (2). 
Plate 53, fig. B-D. 


Deseribed by Radford from Rattus rattus rufescens (Gray) from Imphal, 
Manipur, 13 June 1945, this species will fall into the indica. group on the size 
of the dorsal sentum, AL séutal setae being the shortest, and the short rather 
stumpy front tarsi. It is strikingly different from all other members of the 
group in that PW is almost 3 times as long as AW, and in having both coxae TÍ 
and III multisetose, II with 3 setae, III with 6 setae. The scutal setae are said to 
be nude. The dorsal setae are 30 in number, arranged 4.8.6.6.4.2, i.e. there are 
2 seapular setae on each side. Ventrally behind coxae IJI the setae number 
ca. 36, No details or figures of the palpi are given by Radford, and I have not 
seen any material. \ 

The Standard Data as given by Radford are: AW 25-0, PW 74-0, SB 21:0, 
ASB 23:0, PSB 20-0, SD 43-0, A-P 32-0, AM 20-0, AL 17-0, PL 27-0, 
Sens. 38-0. The value of 32:0 for A-P, however, is mot in accordance with his 
figure of the seutum and is more probably an error for 42-0. 

In the multisetose coxae II and IJI and the shape of the scutum this species 
might be placed in Doloisia Ouds. 1910 as suggested by Fuller 1948, if that 
genus can be validly separated from Schéngastta when the adults become known. 
It differs from the genotype of Doloisia, (synote Ouds. from Germany) m that 
coxae 1 is only unisetose. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) LABUANENSIS sp. n. 


Plates 53, fig, EJ; 57, fig. B. 


Description of Larvae. Shape oval. Length (partially engorged) 3904, 
width 3004. Dorsal scutum as figured, small, with the anterior margin lightly 
sinuous, posterior margin concave, the posterior angles produced; AL setae the 
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shortest but all shorter than usual; sensillae bases in the mid-line of scutum, 
sensillae missing, but possibly clavate. Eyes not observed, possibly absent. 
Chelicerae simple, broad and stout, with only the apical tricuspid cap. Galeal 
setae apparently nude. Palpi small, tibial claw short, bifurcate with subequal 
prongs; setae on palpal femur and genu with short setules, on tibia, dorsal 
and lateral ciliated, ventral apparently nude; tarsi with 4 or 5 ciliated setae, as 
well as subapical and sub-basal sensory rods. Dorsal setae short and setulose, 
to 22. long, ea. 62 in number, arranged 2.10.10.10.10.10.6.4. Ventrally with 
a pair of branched setae on maxillae, a single ciliated seta on each coxa, a pair 
between coxae I and between coxae [IT and thereafter ca. 40, similar to dorsal, 
and to 204 long. Legs, relatively short, segments short and stout, all 7-seg- 
mented, I 180p long, II 1504, III 1804; tarsi I and 11 with the usual dorsal 
sensory rod, III without any long nude seta, or nude setae of any kind. 
The Standard Data for the type and 4 paratypes are: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 28:8 No variation recorded 
PW 41-320-32 0.712-0-23 39-1-43-4. 40:041: 6 1:7 
SB 13-45+0-59 1-31+0-42 9-5-17.4 12:8-16-0 9:5 
ASB 14-4 No variation recorded 
PSB 11-2 No variation recorded 
SD 25:6 No variation recorded 
A-P 22-4 No varietion recorded 
AM 16-0 No variation recorded 
AL 10-0 No variation recorded 
PL 19-2 No variation recorded 


Sens, Missing. 


Loc. and Host. Five specimens from a marsupial rat from Labuan, British 
North Borneo, 17th Sept., 1945 (R. N. McCulloch). 

Remarks. Tf this species should be found to have clavate sensillae it will, 
on the structure of the seutum, tarsi and palpal claw fall into the indica group 
of species as in the key. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) AUDYI Sp, n. 
Plates 54, fig. A-E; 57, fig. D. 


Description of Larvae. Shape oval. Length (partially engorged) to 300p, 
width to 2004. Seutum roughly rectangular, with the anterior margin sinuous, 
‚posterior margin, lightly curved behind line of PL: AL setae the shortest; sen- 
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sillae clavate and setulose, their bases about the mid-line of seutum. Eyes 
2 +2 on ocular shields, closely adjacent to postero-lateral corners of scutum, 
posterior eyes the smaller. Chelicerae simple, with only the usual apical tri- 
cuspid cap. Galeal setae nude, Palpi stont, claw bifurcate with the prongs 
unequal, to 14p long; setae ón palpal femur and genu indistinctly barbed, on 
tibia all three nude; tarsi with subapical and sub-basal sensory rod-like setae 
and 4 or 5 ciliated setae. Dorsal setae 30 in number, to 364 long, with short 
setulations and arranged 2.6.6.6.6.4.2. Ventrally with a pair of ciliated setae 
on maxillae, a single seta on each coxa, a single pair between coxae I and two 
pairs hetween coxae III, thereafter ca. 36, to 224 long, Legs I 2084 long, 
II 184,, III 2185; tarsi I and II with the usual dorsal sensory rod, III with a 
long nude seta. 
The Standard Data for the type and 6 paratypes are: 


Standard Theoretical Observed Coeff, of 

Mean Deviation Runge Range Variation 
AW 49-50-92 2-262-0-65 42*7-56-3 17:6-53:2 45 
PW 67-2+1:4] 3541-02 56:6-77-8 61-6-72-8 1-4 
8B 2264056 1380-40 18:5-26-7 21:0-25:2 6:1 
ASB 26-60-63 1:5320-44 22:031:3 25-2-28.0 5-7 
PSB 22-4 ` No variation recorded 
SD 49-00-63 1-53+0-44 44-4-53-6 47-6-50-4 31 
A-P 28-9#0-59 1-.440:42 24-6-33-2 28-0-30-8 5-0 
AM 31-70-59 1-44+0-42 27-4-36-0 30-8-33-6 4-5 
AL 25-8 No variation recorded 
PL 39:72-70:47 1:14+0-33 36-3-43-1 39-2-42-0 2:9 
Sens. 39:2 with head 11/32. No variation recorded. 


Loc. and Host. Described from the type, from Prome, S. Burma, 1945 (no 
host and further date recorded) and from 6 paratypes from Rattus rattus nor- 
vegicus from R.G.N. Pagoda Rd., S. Burma 14-16 Sept., 1945, (coll. T. J. Law- 
rence, type P11, paratypes 702-1, 706-4, 708-1). Also 7 specimens from 
È. v. norvegicus from Toungoo, S.B., 93 Oct., 1945 (768). 

Remarks. At first glance this species suggests Zorius Gunther, but careful 
study shows that it is quite distinct, differing in the number of dorsal and 
ventral setae, the longer and less stumpy palpal claw, and the presence of two 
pairs of setae between coxae IIT. I am pleased to name it after Dr. J. R. Audy, 
leader of the British Medical Research Council Typhus Team in Burma, and 
to whom I am indebted for the opportunity of studying so much of their 
material. 

Another lot of five slides from the collection of Gater’s material left 
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in the I.M.R., and forwarded to me by Dr. J. R. Audy are of this species. 
These slides were labelled in grease pencil ‘‘sciurti’’ and one of them ““not to be 
published.” The locality is not known but was most probably Sungei Buloh.’’ 


SCHONGASTIA (AscoscHÜNGASTIA) gATTUS (Wom. and Heaslip, 1943). 


Neoschöngastia rattus Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 
67, (1), 118. 
Plates 54, fig. F-I; 55, fig. A; 57, fig. C. 

This species was described from specimens from Rattus assimilis from 
Imbil and Brisbane, Queensland. 

It is a rather characteristic species amongst those of the ¿ndica group in 
that the scutum is as long as it is wide between PL. The setae on the femur, 
genu and tibia of the palpi are all nude, and the claws are long, to 164 and 
bifurcate. The dorsal setae are 2.6.6.4.2, as in lorius Gunther, but the ventral 
setae are much more numerous, ca. 40-50 in number. Tarsi HT with 1 long 
nude outstanding seta. 

The Standard Data, as redetermined for the type and 3 paratypes are: 


Standard Theorctical Observed. Coeff. of 
Mean Deviation Range Range Variation 
AW 35-9+0°80 1-60+0-57 31:140:7 35-2-38-4 4:5 
PW 64:8+0-80 1-60+0-:57 60 :0-69-6 64 -0-67-2 2-5 
` SB 22-0+0-20 0-80+0:28 19:6-24-4 20-8-22.4 3:6 
ASR 22:4 No variation recorded 
PSB 35-2 No variation recorded 
SD 57:6 No variation recorded 
A-P 41-6 No variation recorded 
AM 25-6 No variation recorded 
AL 12-8 No variation reeorded 
PL 38:4 No yariation recorded 
Sens. 35:2 Only 1 determination. 


SOHÓNGASTIA (ASCOSCHÖNGASTIA) LORIUS (Gunther 1989). 


Neoschöngastia lorius Gunther 1939, Proc. Linn. Soc. New South Wales, 64, 
(1-2), 86; Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 67, (1), 
118, 

Plates 55, fig. B-E; 57, fig. E. 


This species was described from a parrot (Lorius roratus) from Bulolo, 
N. Guinea. Womersley and Heaslip (1943), recorded the Standard Data from 
their re-examination of the type and two paratypes as follows: AW 40-0, 
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PW 55:0-58-0 (aver. 56:5), SB 20-0, ASB 16:0, PSB 21:5-23-0 (aver. 
22.25), SD 37:5-39-0 (aver. 38-25), A-P 21-5, AM 30-0, AL 17-0, PL 31-5- 
33-0 (aver. 32-0), Sens. 35-0 with head 10-0 wide, Qunther gave: scutal 
length 47-0, width 62-5, SB 20-0, AM 36-0, AL 25-0, PL 37-5, Sens, 30:0. 

The dorsal setae are: 2.6.6.4.2.2, as given by Gunther, and not as quoted 
in error by Womersley and Heaslip (1943). 

In addition it should be noted that the palpal elaws, which are bifurcate, 
are short and stumpy, measuring only 7u long, as compared with those of 
audyi n. sp. and rattus Wom. and Heaslip. A long nude seta on tarsi III. 


SCHONGASTIA (AgscOSOHONGASTIA) INDICA (Hirst 1915). 


Schéngastia indica Hirst 1915, Bull. Ent. Res., 6, 183; Walch 1927, Geneesk. 
Tijds. v. Ned. Indie, 67, (6), 924. 

Trombicula muris Waleh 1922, Kitasato Archiv. Exper. Med., 5, (3); 1928, 
Fletcher, Lesslar and Lewthwaite, Tr. Roy. Soe. Trop. Med. and Hyg., 
22,161. 

y 


Neoschóngastia indica Gater 1932, Parasitology, 24, 156; Womersley and Heas- 
lip 1943, 67, (1), 118; Radford 1942, Parasitology, 34, (1), 76; idem 1948, 
Parasitology, 37, (1), 48; Wharton, 1946, Ecol. Monogr,, 16, 151-184. 


Neoschöngastia cockingsi Radford 1946 Proc, Zool. Soe. London, 110, (2), 262. 
Plates 55, fig. F-I; 56, fig. A; 57, fig. G. 
Graph 1 and 2, 


Dorsal seutum of small size, as figured, wifh AL the shortest; sensillae 
clavate with distinet setules and their bases in the mid-line of seutum and 
slightly nearer to PL than to AL; posterior margin rather shallow behind PL, 
but evenly curved or lightly concave medially. Chelicerae simple, with only 
the apical tricuspid cap. Galeal setae nude. Eyes 2 + 2, on distinet ocular 
shield, posterior eyes the smaller. Palpal claw short and stumpy, bifurcate, 
the prongs equal; setae on femur with a few short branches, on genu the same 
but often appearing nude, on tibia only the ventral branched, Dorsal setae 
rather slender, with short setules, 34 in number, arranged 4(2), 6(8), 6.6.6.4.2, 
to 25% long; in the second row the seta on each side of the median pair is 
situated in front of the others and in line with the scapular setae, thus the 
first two rows may he read as 4.6, instead of 2.8. Tarsi III with one long nude 
setae, 
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The Standard Data derived from 41 specimens from Burma (T. J. Luw- 


rence coll.) are as follows: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Runge Range. Variation 
AW 38-4+0-:27 1:71:70-19 33-3-43-5 32:6—42-0 4:4 
PW 54:90:30 1-91>0-21 49-2-60-6 50-4-58-8 3-5 
SB 20-50-20 1-26+0-14 16-7-24-3 18-2-22-4 6:1 
ASB 22-8£0:14 0*93:-0-10 20-0-25-6 21-0-25°2 4-0 
P3B 19:52-0-06 0:362-0.04 18-4-90-6 18-2-19-6 1:8 
SD 42-3+0-15 0-99+0-11 39-345-3 40-6-44-8 2:3 
A-P 26-70-28 1-76+0-19 21-5-32-0 22.4-20-4 6-6 
AM. 24-60-29 1-73%0:20 19-4-29-8 22-4-28-0 7:0 
AL 18-8--0-19 1-2230-14 15-1-23-5 16-8-19-6 6-5 
PL 31-10-22 1-4130-15 269-353 280-336 4-5 
Sens, 31-10-29 1-61+0-»21 26-3-35:9 28-0-36:4 5-1 


Remarks. Hirst in his original figure shows quite clearly the anterior 
position of the second seta fróm the middle of the second dorsal row, He also 
states: ‘‘Some of the hairs on the third leg are plain’. The chaetotaxy of leg 
III however, has not been mentioned in detail hy other workers, until Wharton 
(1946) described and figured it in detail, showing on the metatarsi one simple 
striated seta, and on the tarsi two long nude whip-like setae. The more distal 
of the latter two setae shown in his figure 2, is actually indistinctly branched, 
frequently appearing to be nude, There is, therefore, ouly a single long nude 
seta on tarsi III sub-basal in position, 

Schöngastia (Ascoschéngastia) indica, and S. (A.) soekaboemiensis Take- 
kawa are two members of a small group of closely allied species, including 
lorius Gunther, rattus Womersley and Heaslip, and audyi sp. n. in which the 
dorsal seutum is of very similar shape, but differing in overall size, and in 
which the dorsal setae also vary in number, 

Of these, indica and soekaboemiensis, while the scuta are different in Stan- 
dard Data, at first sight appear to be only variants of one another in that the 
extreme lower number of DS in the first few dorsal rows of sdekaboemiensis. 
approaches that found in indica. 

As pointed ont in the key and the descriptions, the DS in soekaboemiensis 
number 40 to 42, and are arranged 2.10(8 or 9).8.6.6.6.4, with considerable 
variation, whereas in indica they number 34, arranged 4(2).6(8).6.6.6.4.2, with 
little variation, but the second row always has the seta on each side of the 
median pair inserted well in front of the others so that the first row may be 
read as 4, i.e. two scapular setae and two submedian. 

The differences of these two species which in the field have been pro- 
visionally identified as indica are clearly shown in the accompanying graphs. 
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In Graph 1 the whole of the Standard Data are shown as follows: Mean, 
Range of Means expressed by Mean +3o, Theoretical Ranges expressed by 
Mean + 30 and by Mean + 20, and the Observed Ranges. In all the larger and 
more important characters, AW, PW, etc., it is clear that the two species are 


very significantly distinct. 


70 
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Graph I. Showing differenees of Standard Data of population of (left) Schöngastia 
(Ascoschóngastia) indica (Hirst) and (right) 8. (4.) soekaboemiensis Takekawa. 

(Measurements in microns. Horizontal lines indicate Mean, Mean + 3em, Range at 
M = 3 times, and + twice, Standard Deviation. Crosses indicate observed range.) 
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In Graph 2, the distribution of variations in the two species is shown by 
the regression lines for AW/PW and PW/AW. The distribution is seen to be 
elliptical, the theoretical ranges being indicated by the ellipses drawn using 
the value for Range/n. as given in Tippet’s table (Biometrika 1925). 

The circles and triangles indicate the number of specimens with value of 
AW. PW at the centre dots. 


30 40 50 


Graph II, “Showing Regression Lines o£ AW.PW for populations of (left) Schöngastia 
(Ascoschóngastia) indica (Hirst) and (right) 8. (4.) soekaboemiensis Takekawa. 

_ The circles and triangles show the frequency of specimens with AW.PW at the centre 

19883, The ellipses are drawn at the range/o using Tippet’s Table (Biometrika, 17, 386, 
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SCHÓNGASTIA (ASCOSCHONGASTIA) SOERABOEMIENSIS (Takekawa 1945). 


Trombicula soekaboemiensis Takekawa S. 1945, Bull. from the Nampogun 

Bookikyusi Bu. No, 126; in Report of Kiyosi Hayakawa, 1946, Siugapore. 
Neoschóngastia soekaboemiensis, Hayakawa 1946 in Report ‘‘A Comparative 

Study of Japanese and Tropical (Serub Typhus) Tsutsugamushi Disease’’ 

(figures only, Chart 13). 

Plates 56, fig. B-F'; 57, fig. F, 
Graph 1 and 2. 

Re-deseription of Larvae. Shape oval. Length (engorged) to 3504, width 
to 2604. Scutum trapezoidal, small, anterior and posterior margins sinuous, 
AL setae the smallest and placed distinctly back from anterior angles of 
scutum; sensillae clavate, their bases about in mid-line of scutum. Eyes 2 + 2, 
on ocular shields, posterior the smaller, Chelicerae simple, with only the apical 
tricuspid cap and a subapical rounded shoulder on dorsal (inner) margin. 
Galeal setae nude. Palpi stout; tibial claw short, bifurcate, prongs subequal, 
to 9u long; seta on palpal femur, genu and tibia with short indistinct branches. 
Dorsal setae with distinct setules, fairly stout, to 324 long, variable in number, 
40 to 42, and arranged 2.10(8 or 9).8.6.6.6.4. Ventrally, a pair of ciliated. 
setae on maxillae, one on each coxa, a pair between coxae I and between 
coxae III and thereafter ca. 8.6.10.6.2.2, the anterior setae shorter and finer 
than the dorsal, the posterior setae much like the dorsal setae. Legs: I 185p 
long, II 160p, III 1764, tarsi I and II with the usual dorsal sensory rod; HI 
with one lóng nude outstanding seta. 

The Standard Data derived from 109 specimens are as follows : 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 47-1540-16 1:64+0-11 4225-52-05 44-8-50-4 3:5 
PW 64-1027 2-84zE0-19 55:6-72:6 53.8-70-0 4-4 
SB 24-4+0-14 1-49%0:10 20-0-28-8 22-4-28-0 6-1 
ASB 24-9009 0-9710:07 22-0-27:8 22:4-28-0 3:9 
PSB 19-6 No variation recorded 
Sp 44-12-0710 1°01+0:07 41°1-47 -4 42-0-+47°6 2-3 
A-P 35-50-10 1-02:£0°07 22-5--28°5 23:8-29.4 4-0 
AM 27-20-20 1-9220-14 21-483 -0 25-2-36»4 7-1 
Al: 20-1+0-11 1:002-0-07 16-9-23-3 16:8-22.4 5:4 
PL 33:8+0-16 1-64+0-11 289-38-7 30-8-42-0 4.9 
Sens 34-Tz0- 22 1-75+0-15 29 -5-39-9 30-839:2 5:0 


Loc. and Hosts. 


This species is very common in Southern Burma, oceur- 
ring on Nesokia bengalensis and Rattus rattus norvegicus. 


Some hundreds of 
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specimens were collected by T, J. Lawrence of the British Medical Research 
Council Typhus Team in 1945. 

Remarks. The species is closely related to indica in the general shape of 
the dorsal scutum and has been confused in the field with that species, under 
the name of cockingsi Radford (= indica Hirst). From this species, however, 
it differs in the lengths of AW and PW (see Standard Data) and in the number 
of dorsal seta. Normally the first three rows of dorsal setae are 2.10.8, as 
compared with 2.8.6 in indica; the second row however, varies somewhat, fre- 
quently having 9 setae and occasionally only 8, but these are always in more or 
less of a straight line. In indica, however, the dorsal setae are more delicate 
and the second seta on each side of the median pair in the second row is so far 
in front of the others as to be in line with the scapular setae. 

A single specimen from Bandicota bengalensis, Paungde, S. Burma, Sept. 
23rd, 1945 (T. J. Lawrence) had 2 AM setae very close together, and had in 
the field erroneously been thought to be a species of Hannemania, 

The Bulletin in which this species was described was from the Japanese 
Army Institute of Preventive Medicine, Singapore during the Japanese oceupa- 
tion of Malaya. It was published in Japanese, but with well recognizable 
figures, the name in Latin and certain measurements in arabic figures. Tam 
indebted to Lt. Col. J, R. Audy for a copy of the Bulletin and a tentative trans- 
lation of certain details. 

The specimens described were collected, mainly from the ears of Rattus r. 
diardi (Jentinck) and R. r. roquei Sodi (R. r. jalorensis (Bonhote)) in a 
bathing area of a camp at Soekaboemi, Java. 

At least 200 specimens are referred to, but the location of the type and 
paratypes is unknown. In the Summary it is suggested that this species may 
be a vector of ‘‘tropieal’’ tsutsugamushi disease. 


Scnéneastia (AscoscHONGASTIA) PERAMELES (Wom. 1939). 


Neoschöngastia perameles Womersley 1939, Tr. Roy. Soc. 8. Aust., 63, (2), 

160; Womersley and Heaslip 1943, ibid., 67, (1), 122. 

Plates 56, fig. G-I; 57, fig. A. 

This species was described from co-type material from bandicoots, Isoodon 
torosus, from Kiamba, Queensland, in June, 1938 (coll. D. J. W. Smith) to- 
gether with specimens from the same host from Nambour, Q., May and Sept. 
1938, by the same collector. Of this material in the S.A. Museum, that from 


Kiamba has now been divided into a type and 10 paratypes. Additional speci- 
mens from the same species of bandicoot were recorded in 1943, from Cairns, 
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while in the S.A. Mus. eolleetion, not previously recorded are specimens from 
Yandina, Q, from the same hosts (coll. D..J.W.S., 5 May, 1938). No more re- 
cently collected material has been seen, The dorsal scutum is rather character- 
istic with PL nearer to AL than to the posterior margin, and not at the pos- 
tero-lateral corners which are well rounded; the sentum is widest posterior of 
PL; AL the shortest, PL the longest. The chelicerae are simple with only 
the apical tricuspid cap. The galeal setae are nude. The palpal claw is trifur- 
cate and all setae on femur, genu and tibia are branched; on femur with 5-6 
branches; on genu 2-3; on tibia, ventral with 3 or 4, lateral 2-3 and dorsal 1 
or 2 barbs. The dorsal setae number ca. 76, to 32p long and arranged 2.12.12.12 
(14),10.10,8.6.2. Ventrally the setae are to 264 long, with 10-12 lying between 
eoxae IIT. 

The Standard Data derived from 45 specimens, including the type and 
10 paratypes are; I 


Standard Theoretieal Observed Coet. of 
Mean Deviation Range Range Variation 
AW 63-50-46 3:12270-33 54-1-72:98 58:8-70-0 4-9 
FPW 78-7--0-44 2-960-31 69-8-87-6 72+ 6-84 +0 317 
SB 25-1+0-23 1:58+017 20-"4-29:8 22.4—28-0 6-3 
ASB 28-92-0-20 1.320 .14 24-9-32:9 28 :0-30-8 4-5 
PSB 25-80-16 1:05--0-11 22-7-28-9 252-280 4-0 
SD 54-7025 1°68+0'18 49+ 7+59 +7 53-2-58-8 3-0 
A-P 21-90-23 1:563-0-16 )7:2-26-6 19-6-25-2 7.0 
AM 48-20-24 1.32+0:17 44-2-52-1 44-8-50-4 2-7 
AL 38-60-43 2-820:30 30 -1-47 -1 33-642°0 7:8 
PL 74-32:0-48 305270: 24. 65-1-83-5 70° 0-81-2 4-1 
Sena. 42-0 with head 14/28. No variation recorded. 


Remarks. The figure of the dorsal seutum given in the original publication 
is not quite correct in the shape posterior of PL. The seutum. is as figured in 
1943 (loc. cit.) and herewith. 


SCHÖNGASTIA (AscoscHONGASTIA) sımıcıs (Wom. and Heasp. 1948). 


Neoschöngastia similis Womersley and Heaslip 1943, Tr. Roy. Soe, S, Aust., 
67, (1), 124. 


Plate 58, fig. A-F. 


This species was originally described from specimens taken from rats at 
Cairns, Queensland in 1939 (W. G. Heaslip). In the shape of the sentum 
with A-P very short and SB well behind line of PL it is closely related to 
S. (A.) derricki Wom. and Heasp. 1943 and S. (4.) dasycerci (Ilirst 1929), but 
agreeing with the first only in having erenulate dorsal striations, From der- 
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ricki, it can be distinguished by the fewer dorsal setae which in the second row 
are ea. 984 long, in the third row 70,4, and in the posterior rows as low as 
50p. The palpal claw is trifurcate, not bifureate, and the setae on the palpal 
femur and genu have much fewer but longer branches than in derricki. In 
dasycerci the dorsal setae are more numerous and shorter than in either der- 
rickt or similis. 

The Standard Data as redetermined for the type and 6 paratypes are: 


Standard Theoretical Observed Coeff, of 

Mean Deriation Range Range Variation 
AW 65:50:82 2-20-E0-59 58:9-72:2 64-4-70-0 3-3 
PW 87-20-73 1:93:c0*52 S1:4-93:0 84-0-89-6 2-2 
SB 34-4052. 1-3750-36 30-3-38-5 33:6-36,4 4*0 
ASB 22-4 No variation recorded 
PSB 28-42:0-40 1-062-0.-28 25-2-31:6 28:0-30-8 3-7 
SD 50:8+0-40 1-06--0-28 47-6-54-0 50:4-53.2 2-1 
A-P 16:8 No variation recorded 
AM 53:0 Only 1 determination 
AL 19-6 No variation recorded 
PL 99:2+1-48 3-91+1-04 87:5-110-0 92:4-103*6 3-9 
Sens. 50:0 with head 11-0 wide. Original determination, 


SCHÓNGASTIA (ASCOSCHONGASTIA) DERRICKI (Wom. 1939). 


Neoschéngastia derricki Womersley 1939, Tr. Roy. Soe. S. Aust., 63, (2), 162; 
Womersley and Heaslip 1948, ibid, 67, (1), 124. 


Plates 58, fig. F-T; 59, fig. A. 


This species was described from specimens from Rattus lutreolus and 
R. assimilis, from Imbil, Queensland in August, 1938 (D. J. W. Smith). In 
the shape and dimensions of the scutum with sensillae bases posterior of line of 
PL and the posterior scutal margin an even curve, it is closely related to 
S. (A.) dasycerci (Hirst 1929) and S. (A.) similis (Wom. and lleasp. 1943). 
Together with similis it differs from dasycerci in that the dorsal cuticula stria- 
tions are markedly erenulate. From similis it can be distinguished, as given in 
the key, in the greater number of dorsal setae, the posterior of which are not 
very much shorter than the anterior. The palpal claw is bifureate; the 
seta on palpal femur thickly but shortly eiliated,.on genu rather less so, and on 
tibia the dorsal and lateral are nude and the ventral branched. The dorsal 
setae are 2.6.6.6.4.2, to 100% anteriorly and 70). posteriorly. The ventral setae 
to 80. long, There is no long nude seta on tarsi III. The sensillae are wider 
than in similis. 

The Standard Data as redetermined for the typé and 9 paratypes are: 
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Standard Thooretieal Observed Coeff, of 

Mean Deviation Range Rauge Variation 
AW 65-00-43 1-35+0-30 64:0-—72:0 67-2-70'0 2-0 
PW 88-75+t0:70 2-23+0-50 82-05-95-45 84-0-92-4 2:5 
SB 34-71t0:46 1:452-0-32 30:4-39-0 33-6-36:4 4.2 
ASB 25:2 No yariation recorded 
PSB 25-2 No variation recorded 
8D 50:4 No variation recorded 
A-P 14-0 No variation recorded 
AM 52-852:0-70 4-35+1-09 39-8-65 9 448-560 8:2 
AL 25-75+0:70 2-212:0-49 19.15-32.35 22-4—28:0 8-5 
PL 86: 2541:00 3-18+0-71 16:7-95:8 84-0-92-4. 3-7 
Sens. 42-0 with head 16:8/30:8. No variation recorded. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) DASYCERCI (Hirst 1929). 


Schöngastia dasycerci Hirst 1929, Proc. Zool. Soe., London, (2). 


Neoschöngastia dasycerci, Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 
67, (1), 122. 


Plate 59, fig. B-E. 


This species was described from the ears of Dasycercus cristicauda, from 
Ooldea, South Australia. 

The dorsal scutum is as figured with A-P short, and SB behind line of 
PL. The sensillae are clavate with prominent setules especially at the base of 
the head. AL slightly the shortest, being a little less than AM. The chelicerae 
is non-serrate with only the usual apical cap. The palpal claw is trifurcate; 
the setae on the palpal femur, genu and tibia are all branched or ciliated. The 
dorsal setae number 34, to 504 long and are arranged 2.8,6,6.6,4,2, There are 
no long nude setae on tarsi III. ; 

The Standard Data as redetermined for 7 of Hirst’s eo-types in the South 


Australian Museum collection are: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Bange Variation 
AW 55-62-1-13 2:990-:80 46:6-64-6 50:4—58-8 5:4 
PW 65-2+1-33 3-51+0:94 54-7-75:7 61-6—70-0 5:3 
SB 23-840 52 1:402c0-37 19-6-28:0 22-4-25-2 6-0 
ASB 22:4 No variation recorded 
PSB 20:4+0-52 1:37 20-36 16-3-24:5 19 -6-22-4 6-7 
SD 42-840-5% 1-37 20-38 38-7-46-9 42-044-8 3-2 
A-P 14:0 No yariation recorded 
AM ` 35-60-80 2-12+0-56 29-3-41-9 33-6-39-2 5:9 
AL 21-3+0:48 1-07+0-34 18:1—24-5 19-6-22-4 5-0 
PL 48-0040 1-060°28 44-8-51-2 47-6—-50-4 2-2 
Sens. 43-92-0:93 1:622c0-66 29-1-48:7 42-0-44-8 3-7 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 217 


A single specimen was taken along with 2 specimens of S. (A.) coorangense 
(Hirst) from Rattus murrayi var. on Greenly Is, South Australia, Dee., 1947 
(F. J. Mitchell). 


SCHÖNGASTIA (ÄSCOSCHÖNGASTIA) TRICHOSURI (Wom, 1939). 


Neoschöngastia westraliensis var. trichosuri Womersley 1939, Tr. Roy. Soc. 
S, Aust., 63, (2), 160. 


Neoschöngastia shieldsi Gunther 1941, Proc, Linn. Soe. New South Wales, 56, 
(3-4), 157; Womersley and Heaslip 1943, Tr. Roy. Soc, S, Aust,, 67, (1), 
123. 


Neoschöngastia irichosuri, Womersley and Heaslip 1943, Tr, Roy. Soc, S. Aust., 
67, (1), 122. 


Plate 59, fig. F-J, 


This species was described from a single specimen, from Nambour, Queens: 
land. In 1943, Womersley and Heaslip raised it to specific rank and gave a 
much better figure of the dorsal scutum, the figure published in 1939 being in- 
correct in the shape of the posterior scutal margin. The unique type has been 
remounted and the seutum 1s now seen to be much as figured in 1943 and to 
agree with that figured by Gunther 1941 for his species, shieldsi, deseribed from 
Melomys ruber Thomas, from Bulolo, New Guinea. 

The Standard Data for trichosuri as remeäsured are now found to be: AW 
66-0, PW 95-2, SB 28-0, ASB 30-8, PSB 19-6, SD 50-4, A-P 28-0, AM 43:0, 
AL 35-0, PL 56-0. Sens. 40-0 with head 13-0. Those for shieldsi as deduced 
afresh from Gunther’s data and figures (the types, said to be in the Australian 
Museum, Sydney have not been seen) are: AW 62-0, PW 75:0, SB 24:0, 
ASB 23-5, PSB 15-5, SD 39-0, A-P 15-0, AM 37-5, AL 45-0, PL 56-0, Sens. —. 

The dorsal setae in trichosuri number 34, and are arranged 2.8.6.6.6.4.2, 
and measured to 45, long, as shown by Gunther for shieldsi. 

In both trichosurí and shieldsi the palpal claw is bifureate, the setae on 
the palpal femur and genu branched (in Gunther’s figure of shieldsi, but in 
bis text he states ‘‘on int. (genu) two (branched setae) at the base and one 
towards the apex.’’ This is evidently a mistake, for in all known Trombiculidae 
there is only a simple seta on this palpal segment, On the palpal tibia the 
dorsal ventral and lateral setae are nude (Gunther only saw the ventral) 
(Y? branched) and one nude seta). The chelicerae are simple with only the 
apical cap, and the galeal setae are branched, 
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SCHÖNGASTIA (ASCOSCHÖNGASTIA) HRSTI (Wom. and Heasp, 1943), 


Neoschóngastia. hirsti Womersley and Heaslip 1943, Tr. Roy. Soc, S. Aust., 67, 
(1),123. 


Plate 60, fig. A-R. 


This species was described from the type and 3 paratypes from Melomys 
cervenipes, from Imbil, Queensland, (coll. D. J. W. Smith 1938), and two 
specimens from rats, from Cairns, Queensland, 1938 (W. G, Heaslip). In 
addition I now have another specimen from rat from Wandecla, Q., 24 Jan, 
1945 (R. N, MeCulloch). 

This species, as given in the key, is closely related. S. (A.) trichosuri 
Wom. and Heasp. (= shieldsi (Gunther)) in having A-P short, SB behind the 
line of PL, and the posteriór scutal margin being roughly three-sided. From 
trichosurt it. differs in the rather larger seutum and in having AL setae much 
the shortest. The dorsal setae are of the same number and arrangement but 
measure to 70p long whereas in trichosuri and according to Gunther’s figures 
of shieldsi they do not exceed approximately 454. The palpal claw is tri- 
furcate, and all the setae on femur, genu and tibia strongly ciliated, that. 
on the femur being also very long. The chelicerae have only the apical 
tricuspid cap and the galeal setae are strongly ciliated. The sensillae are miss- 
ing from all specimens, 

The Standard Data for the above 7 specimens as remeasured are: 


Standard Theoretical Observed Coeff, of 

Mean Deviation Range Range Variation 
AW 68-4+1:03 2-73250-73 60.2—76-6 64-4—-72-8 4:0 
PW 82-00-80 2:12+0-:57 75"7-88:3 78 -4-34-0 2:6 
SB 31-6+0:80 2-120:57 25:3-37 -9 28-0-33 -6 6-7 
ASB 24-8+0:40 1-06+0:28 91-6-28-0 22-4—25-2 4:3 
PSB 28.4 No variation recorded 
SD 47-22-0-40 1:062-0-28 44:0-50-4 44-8—47-6 2.3 
A-P 18-20-48 1-28+=0-34 14 -4-22-0 16-8-19-2 7-0 
AM 45:20:73 1:93+0-52 39-4—51-0 42:0—47:6 4:3 
AL 25-20-61 1-62-+0 43 20:4-30-0 22:4-28:0 6-4 
PL 70-42-0:40 1-06+0-28 67:2-73:6 70°0-72°8 1-5 
Sens. Missing, 


From the shape and dimensions of the scutum, with SB behind line of PL 
and PSB less than A—P, the dorsal setae and the palpal setation, there seems 
little doubt but that shields? and triehosuri are synonymous. 
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SCHONGASTIA (ASCOSCHONGASTIA) PHASCOGALE (Wom. and Heasp. 1943). 


Neoschéngastia phascogale Womersley and Heaslip 1943, Tr. Roy. Soe. S. Aust., 

67, (1), 127. 

Plate 60, fig. F-J. 

This species was described from the type and 3 paratypes from a wallaby, 
Phascogale sp., from Brisbane, Queensland, Jan., 1938 (D. J. W. Smith), and 
fifteen other specimens from bandicoots, Isoodon torosus, from Cairns 
(W. G. Heaslip 1940), and Perumeles nasuta, Palm Woods, Queensland, Dee., 
1938 (D.J.W.S.). 

As given in the key, this species is closely related to westraliense Wom., 
irichosuri Wom. and peregrina sp. n. in having the sensillae bases almost in 
line with PL. It agrees with the first in having the palpal claw trifurcate and 
the galeal setae branched but differs in A-P being much greater than PSB and 
in the arrangement of the dorsal setae. 

The Standard Data for the nineteen specimens given by Womersley and 
Heaslip (1943) treated statistically are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
ÁW 71-60-37 1.634026 6067-7615 68-0-75:0 2-3 
PW 83 -4+0 -42 1-81--0.29 78-0-88:4 79:0-86-0 2:8 
SB 30:00:23 1:002-0-168 27-0—33-0 28-0-32-0 3-3 
ASB 30-00-27 1-11+0-19 26+ 7-33 -3 27:0-32-0 3:7 
PSB 23-6+0-16 0-74+0-12 21:4-25-8 22-0-25:0 3-1 
SD 53:320-40 1-652:0-28 48-6—-58:4 49:0-56-0 8-1 
A-P 30-70-39 1-69-40: 27 25-7-35-7 27-0-35-0 5:5 
AM 53:652:0-33 1-37+0-23 49:55-57:75 50-0—55-0 2:5 
AL 38:4:-0-28 1-14+0-:19 35:0-41-8 36-0-49-0 3-0 
PL 63-10-70 3-022-0-49 54-0-72-2 56 + 0-67 -0 4-8 
Sens 42-630:68 2-73%0-48 344-508 36:048-0 6:4 


with head 12:0 wide. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) WESTRALIENSIS (Wom. 1934). 


Schöngastia westraliense Womersley 1934, Rec. S. Aust. Mus., 5, (2), 215. 
Neoschöngastia westralicusis Womersley and Heaslip 1943, Tr. Roy. Soc. S. 
Aust., 67, (1), 122. 
Plate 61, fig. A-E. 
This species is still only known from the original material, one slide con- 
taining about 17 specimens taken from the ears of a cat at Greenbushes, West- 
ern Australia, 11 Aug., 1931 (coll. H.W.). 
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The dorsal seutum is as figured with PL the longest. The posterior margin 
of the scutum is roughly 3-sided with the median part lightly concave. The 
sensillae are clavate with distinct setules, and their bases practically in line with 
PL, The chelicerae are simple with only the apical trieuspid cap, The galeal 
setae are distinctly branched or ciliated, Eyes 2-|-2, posterior the smaller. 
The palpi are stout, with the tibial claw trifurcate, The setae on the palpal 
femar and genu are strongly branched; on the tibia the dorsal and lateral 
nude, ventral branched, The dorsal setae number 34, and are arranged 


2,8,6.6,6(4),4(6).2, to 564 long. 
The Standard Data for 15 of the specimens as remeasured are: 


Standard Theoretical Observed Coeff, of 
Mean Deviation Range Range Variation 
AW 82-9+0-:63 2-462-0-45 719:5-90-3 75-6-84°0 8:0 
PW 99:90:63 2425044 92-6-107 -2 95-2-103:6 2-4 
8B 36-10-43 1-680-31 31-1-41:1 33-6-39-2 4-6 
ASB 30-4--0.25 0:952-0-17 27-6-33:2 28-0-30-8 3-1 
PSB 34-80-25 0-950°17 22-0-27-6 22:4-25-2 3-8 
SD 552040 1:542c0-28 50°6-59-8 50-4—56-0 2:8 
A-P 236-540 '45 1-732:0-32 21-3-31-7 25-2-30-8 6-5 
AM 53-4+0-84 2:80--0-59 44-7-62-1 47 -6-56-6 5-4 
AL 48-1+0:54 2-09+0:38 41-8-54-4. 44-8-50-4 4:3 
PL 79-50-70 2-680:49 71:5-87-5 75-6-84:0 3-3 
Sens. 42-0 with head 14:0 wide, No variation recorded; 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) PEREGRINA SD. n. 


Plate 61, fig. FJ. 


Description of Larvae. Shape oval, Length (ünengorged) to 450p, width 
to 3752. Seutum large and roughly trapezoidal, with the posterior margin fairly 
deep behind line of PL and slightly sinuous or concave medially; sensillae bases 
only slightly behind PL and A-P longer than PSB; AL the shortest, PL the 
longest; sensillae clavate with strong setules. Chelicerae simple with only the 
usual apical tricuspid cap. Galeal setae nude. Eyes 2-- 2, the posterior the 
smaller, Palpi stont, tibial claw bifurcate; seta on both femur and genu strongly 
branched; on tibia dorsal and lateral nude, ventral strongly branched. Dorsal 
setae 34, arranged 2.8.6.6.6.4.2 to 60, long. Ventrally with a pair of eiliated 
setae on maxillae, one on each coxa, a pair between coxae I and between 
coxae III, and behind coxae III with ca. 6.4.6.4.8.6.4.4 setae to 40x long. Legs: 
I 3104 long, II 270%, III 3304; tarsi I and II with dorsal sensory rod, HI 
without any long nude seta. 
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Stundard Theoretieal Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 62:0%1:73 3:00+1:22 53*0-71-0 59:0-65°0 4-8 
PW 78:0+1:53 2:64+1-08 70-1-85:9 75*0-80:0 3-4 
SB 29-0 No variation recorded 
ASB 26-71-33 2-31+0-94 19-8-33-6. 24:0-28-0 8:6 
PSB 23-70-33 0-58+0-23 22-0-23-4 23-0-24-0 2:4 
SD 50-3+1-20 2-08-c0-85 44-1-56°5. 48*0—52-0 4-0 
A-P 36'0+0-82 1- 4150-58 81-8—40-2 34-0—38-0 3-9 
AM 46:0 No yariation recorded 
AT, 33-00-58 1-00:c0:41 20-0-36:0 32-0-34:0 3:0 
PL 490 No yariation recorded 
Sens. 39-3+0-33 0-582:0-23 37-6-41-0 39-0-40-0 1:5 


with head 13-0 wide. 


SOHONGASTIA (ASCOSCHÖNGASTIA) TRAUBI Sp. D. 
Plate 62, fig. F-I, 


Description of Larvae, Shape almost round. Length (unengorged) 195p, 
width 162,. Scutum as figured, almost rectangular; PL setae the shortest, AM 
the longest. SB rather wide apart and about the midline of the seutum; sen- 
sillae rather narrowly clavate and ciliated. Eyes 2+ 2. Chelicerae non-serrate, 
with only the apical trieuspid cap. Galeal setae nude. Palpi with bifurcate 
tibial claw; all setae of femur, genu and tibia apparently nude. Dorsal setae on 
distinet platelets, ca. 38 in number, to 304 long, shortly ciliated and arranged 
2.6.2.6.8.8.4.0. Ventrally with a pair of branched maxillary setae, a ciliated 
seta on each coxa, a pair between coxae I and between coxae III, and thereafter 
ca. 40 setae in rows of 12 to 6, followed by 8 to 10 setae on platelets as on the 
dorsum. Legs: fairly stout, 1 7-segmented and 2204 long, II and III 6-seg- 
mented and 195, and 245, respectively; no long nude seta on tarsi 111. 

The Standard Data derived from the type and 3 paratypes are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 63-0-£0-81 1-6220-57 58:2-67-8 61-6-64-4 2-5 
PW 75:9520-35 0-70+0-25 73-85-78-05 75-6-11-0 0-8 
SB 87-8=-0°81 1-62-+0-57 33:042:6 36.4-39-2 4-3 
ASB 28:0 No yariation recorded 
PSB 25-2 No variation recorded 
SD 53:2 No yariation recorded 
A-P 37 :8+0-:81 1:623-0-57 33:0-42:6 36:4-39: 2 4:3 
AM 42:0 No variation recorded 
AL 34-80-76 1-51%#0-53 30-3393 33-6-36:4£ 4.3 
PL 224 No variation recorded 
Sens, 47-6 by 6:0 wide. One determination only. 


Loc. and Host. The type and 3 paratypes (No. 3,969, ex Suncus sp.) from 
Shiugbwiyang, Burma, 23 Oct., 1945 (coll. R. Traub and D. D. Millspaugh for 
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The Standard Data for the type and 5 paratypes are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 79:3£0-59 1:452:0-42 75-:0-83-6 78°4-81-2 1-8 
PW 99-2-=0-56 1-38+0:40 95:1-103:3 98:*0-100-8 1-4 
BB 35-90-47 1:14--0-33 32-3-39-3 - 336-836 0 3-2 
ASB 30-30: 47 1-14+0-:33 26-9-33:7 28 -0-30-8 38 
PSB 20-10-47 1-14+0°33 16-7-23-5 19:6-22:4 5-7 
SD 50:4 No variation recorded : 
A-P 25:2 No variation recorded 
AM 47:6 No variation recorded 
AL 40-6+0:95 2:34+0-67 33:6-47°6 36 -4—42-0 5:8 
PL 70-10-67 1-65%+0-47 65:2-75-0 67-:6-72-8 2:8 
Sens. 44-8 with head 11-2. No variation recorded. 


Loc. The type and five paratypes from boots, Johnston's Pass, Wongabel, 
Queensland, Feb., 1945 (R. N. McCulloch). 

Remarks. In the shape and dimensions of the scutum and the dorsal setae 
this species is near to S. (A.) westraliensis (Wom.) but differs in the bifurcate 
palpal claw, and the nude galeal setae, 


SCHÓNGASTIA (ASCOSCHÖNGASTIA) HEASLIPI (Wom, and Heasp. 1943). 


Neoschöngastia heaslipi Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust, 
67, (1),120. 


Plate 62, fig. A-E. 


This species which was deseribed from the type and two paratypes from 
rats from Intake, Cairns, Queensland (coll. 1940, W.G.H.), is distinguished from 
all others in the genus Schöngastia, except traubi sp. n. in that the dorsal setae 
arise from the centre of small platelets, the diameters of which are approxi- 
mately half the length of the setae, 

The dorsal scutum is as figured with the posterior margin only moderately 
deeper behind PL and only lightly concave medially; sensillae clavate, setulose 
and their bases in front of line of PL, The PL setae are the longest and AL 
the shortest .but all scutal setae are subequal. The palpal claw is trifurcate; the 
seta on femur with 4 or 5 branches, on genu with apparently only 2 branches, 
and all 3 setae on tibia nude; on the palpal tarsus the sub-basal sensory rod is 
exceptionally long. The dorsal setae number 54, each one on a separate small 
plate, arranged 2.6.8.8.8.4.6.6.4.2, and from 27 to 524 long. Leg 1 7-segmented, 
II and IJI 6-segmented, as in oudemansı Walch. 

The Standard Data for the type and 2 paratypes as given by Womersley 
and Heaslip 1943 and treated statistically are as follows: 
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U.S.A. Typhus Commission). Also 2 specimens from Rattus sabanus, from 
Ulu Langat, Kuala Lumpur, Malaya, 5 Dec., 1949 (J. R, Audy). 

Remarks. This species is very closely related to 8. (4.) heaslipi Wom. and 
Heasp. 1943 in having the dorsal setae arising from distinct platelets. It differs 
however, in having only a bifureate palpal claw, nude setae on palpal femur and 
genu, and in having some of the posterior ventral setae also on platelets. To- 
gether with heaslipi it agrees with S. (4.) oudemansi in having the femora of 
legs II and III undivided and it also resembles oudemansi in the shape of the 
scutum and the short PL setae, but differs in the non-serrate chelicerae and the 
dorsal platelets. 


ScHöngastıa (ASCOSCHÖNGASTIA) LAWRENCE! nom. nov, 


Neoschóngastia guntheri Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 
67, (1), 126, (preoe. Radford 1942). 


Plate 63, fig. A-E. 

As the specific name guntheri was used by Radford 1942 (Parasitology) for 
a species of Neoschóngastia (Asooschöngastia) from Colorado, the name of the 
Australian species is now changed to lawrencei in honour of Dr. F. R. Law- 
rence, Director of the Natal Museum. 

The dorsal seutum is as figured, with posterior margin fairly deep behind 
line of PL and slightly eoneave medially; the sensillae are clavate with promi- 
nent setules, and their bases in front of line of PL; AL is slightly the shortest . 
and PL the longest. The chelicerae are simple with only the apical tricuspid 
cap. Galeal setae long, slender and nude. Palpi stont, with trifureate tibial 
elaw; setae on femur and genu branched, on tibia all 3 setae nude. Dorsal 
setae numerous, ea. 80 in number, arranged 2,12.12.12.12.10.8.6.4.2, to 754 long. 
Tarsi IIT without any long nude seta. 

The Standard Data for the 17 specimens as given by Womersley and Heaslip 
1943 treated statistically are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 77-60-50 2-062:0-35 71.4—82:8 75:0-81-0 2.7 
PW 97:220-59 2-4420-42 89:9—104-5 94:0—103.0 2-5 
SB 31-420-23 0-93+0-16 28-06-34 -2 30°0-32°0 3-0 
ASB 30-1+0:54 2.23 +0-38 23°4-36°S 27 -0-35-0 7:4 
PSB 27-10-47 1-930-33 21-3-32:9 24 -0-32:0 Teh 
8D 57-2410-78 3-2320:55 48-3-66-9 94:0—04 0 5:6 
A-P 32-20-48 1980-34 26-3-38-1 27-0-36-0 6:0 
AM 57-0+0°82 3°160'58 47:5-66-5 49:0-60:0 5-5 
AL 39:7 20:32 1:32+0-23 357-437 87-0—1:0 3:3 
PL 67:220-40 1:67+0:29 62-2-72-2 65-0—70-0 2-8 
Sens. 51-80-29 1:17+0-21 48:3-55:3 49-0--54*0 2-3 


with head 12-0 wide. 
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This species was deseribed from the type and 18 paratypes trom a rat from 
Cairns, Queensland (1939-40, W.G.H.) and in the South Australian Museum 
collection is another slide of 6 speeimens from a rat from Wongabel, Q., Feb., 
1945 (R.N.McC.). 

Its relationship to other species is best seen from the key. It is close to 
wongabelensis sp. n., smithi, and cairnsensis in having SB in front of PL, but 
differs in the more numerous dorsal setae and other details. 

It is renamed in honour of Dr. R. F. Lawrence, Director of Natal Museum. 


SCHÖNGASTIA (ASCOSCHONGASTIA) WONGABELENSIS sp. n; 
Plate 63, fig. F-J. 


Description of Larvae. Shape oval. Length (engorged) 450,4, width 230p. 
Scutum large as figured, finely and indistinetly punctate, anterior margin 
lightly sinuous; posterior margin rounded laterally and flattened medially and 
fairly deep behind line of PL; AL very short, PL the longest; sensiliae fairly 
widely elavate with prominent setules, and the seusillae bases well in front of 
PL. Eyes 2-+ 2, on distinct ocular shields, posterior the smaller, Chelicerae 
simple, with only the apical trieuspid eap.  Galeal setae nude. Palpi stont, 
with trifureate tibial claw; setae on palpal femur with many long branches; 
seta on genu with 1 long branch; on tibia all three setae nude; tarsi with 4 or. 
5 ciliated setae and the usual basal and subapical sensory rods, Dorsal setae 
tapering and ciliated to 454 long, 20-22 in number and arranged 2.6.6(4).4(6). 
2,2(0). Ventrally with the usual pair of branched setae on maxillae, one on 
each coxa, a pair between coxae I and between coxae III, and thereafter ca. 40, 
arranged (8.6.8.8,6.2.2.2, to 20% long. Legs: I 2104 long, 11 2004, III 250,4; 
tarsi I and II with the usual dorsal sensory rod; III without any long nude 
seta. 

The Standard Data for the type and four paratypes and six other speci- 
mens arg: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 74°640-57 1-890 40 68 -9-80-3 72-8—78-4 2:5 
PW 102-3+0-44 1:46--0-21 97-9-106+7 100-8-103:6 1-4 
SB 45-60-55 1-81%0-39 40-2-50:8 42-0-47-6 4-0 
ASD 31-30-34 1-13%0-24 289-347 30:8-33- 6 3:6 
PSB 41-0+0-43 1-41+0-:30 36-8-45-2 39 :2-42:0 3:4 
SD 72-30-66 3:10-20.45 66-0—78-6 70:0—75:6 2.9 
A-P 45-3+0:74 2-4520-52 38-0-52-6 4707-6 5-4 
AM 43-20-57 1+50t0-40 38:7-47-7 42:-0-44:8 3-5 
AL 24-12-0-46 1°4540+32 19-8-28-4 22-4-25-2 6:0 
PL 51-2340-55 1+B1+0-39 45: 8-560-6 47-:6—53-3 3:5 
Bens 44-8 with head 16:8 wide, No variation recorded. 
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Loe. ana Host. "The type and 5 paratypes from a water rat from Wonga- 
bel, Q., Feb., 1945 (R. N, MeCulloch), and 5 other specimens from the same 
locality, host?, Feb., 1945 (R.N.Me.). 

Remarks. A characteristie species separated as in the key. 


SCHONGASTIA (ASCOSCHÓNGASTIA) SMITHI (Wom. 1939). 


Neoschöngastia smithi Womersley 1939, Tr. Roy. Soc. S. Aust, 63, (2), 164; 
Womersley aud Heaslip 1943, ibid., 67, (1), 127, 


Plate 65, fig. A-E. 


No further specimens of this species, described from Rattus assimilis, from 
Imbil, Queensland, have been seen. | 

In the key it is closely related S. (A.) cairnsensis from which it differs in 
the number of dorsal setae and the branched galeal setae. 

The dorsal setae number 46, and are arranged 2.8.8,8.8.6.4.2. The dorsal 
seutum is deep behind PL with A-P approximately equal to PSB. f 

Originally Known from the type and 2 paratypes, only the type now exists, 
‘but the Standard Data as given by Womersley and Heaslip in 1943 for‘ the 
three specimens 'and treated statistically are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 70-0 No variation recorded 
PW 81:0 No variation recorded 
SB 27-0 No variation recorded 
ASB 30:0 No variation recorded 
PSB 94-0 No variation recorded 
SD 54-0 No variation reeorded 
A-P 29-71-46 2-51+1:03 22-1-37:3 27:0-32:0 8:5 
AM 53-0+1-15 2-00--0-81 47:0-59:0 51:0-55:0 3:8 
AL 34*7+1:'76 3-05+1-25 25.6—43-8 32:0—38-0 8:9 
PL 63-0+1:58 1-002c0-41 60-0-66-0 62:0-64:0 1-6 
Schs. 43-0 Only one determination. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) RAUI Sp, n. 


Plate 64, fig. A-D. 


Description of Larvae. Shape an elongate oval with slight tendeney when 
unfed to a constriction posterior of coxae III. Colour reddish. Length (only 
lightly fed) 1954, width 1624. Scutum as figured with anterior margin sinuate, 
posterior margin shallowly rounded. Sensillae elavate on the distal half, with 
apex of club somewhat flattened, bases wide apart and in front of line of 
PL; sensillary club either nude or only indistinctly setulose; ordinary scutal 
setae shortly and indistinctly ciliated. Eyes 2 +2, close to postero-lateral 
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corners of seutum. Chelicerae simple with only the apieal trieuspid cap. 
Galeal setae nude. Palpi stout with bifurcate tibial claw; setae on palpal 
femur, genu and tibia apparently nude. Dorsal setae tapering shortly ciliated, 
28 in number, to 364 long, and arranged 2.8.6.6.4.2. Ventrally with a pair of 
ciliated setae on maxillae, one on each coxa, a pair between coxae I and 
between coxae HI and thereafter ca, 30 setae only slightly shorter than dorsal. 
Legs all 7-segmented, I 227p long, 11 195p, III 227%; tarsi I and II with dorsal 
sensory rod, III without any long nude seta. 
The Standard Data for the type and 3 paratypes are- 


Standard Theoretieal Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 62:30+70 1:40+0-49 58-1-60-5 61:6-64-4 3.2 
PW 86-1+0-70 1-40£0-49 81:9-90-3 84-0-86-8 1-6 
8B 30-8 No variation recorded 
ASB 25-2 No variation recorded 
PSB 25-2 No variation reeorded 
SD 50-4 No variation recorded 
A-P 23-80-81 1:61z0-57 19-0-28-6 22-4-25-2 6:5 
AM 39-2+1-14 2-282-0:81 32-4-46-0 36-4-42-0 5:8 
AL 27-10-93 1°62+0:66 22:3-31:9 25-2-280 3-9 
PL 41.31.34 2:68+0:95 33-2-49-4 39-2-44:8 6:5 
Sens. 47'6 with head 8-4/19:6. No variation recorded. 


Loc. and Host. The type and three paratypes from beneath the belly 
scales of a skink Leiolopisma guichenoti Dumeril and Bibron from Middle 
River, Kangaroo Is., South Australia (coll, A. Rau, March, 1950). 

Remarks. The relationship of this species is best seen from the key. The 
form of the sensillac is somewhat unusual. It is named after the finder of the 
host. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) CAIRNSENSIS (Wom. and Heasp. 1943). 


Neoschöngastia cairnsensis Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 
67, (1), 128. 
Plate 65, fig, EJ. 


This species is very common and widely distributed ii Queensland and 
was recorded by Womersley and Heaslip 1943, from bandicoots, /soodon torosus 
Cairns, 1939 (W.G.H.) and Brisbane, 1938 (W.G.H.) and from Cowan Cowan 
1939 (D. J. W. Smith); also from rats from Cairns 1939 (W.G.H.), from 
Rattus assimilis, and R. lutreolus; and from R. youngi from Cowan Cowan 1938 
(D.J.W.S.). ` 

Of this original material, that from bandicoots from Brisbane, 1938 
(W.G.H.) comprising 8 specimens is regarded as the type series, consisting of 
the type and 7 paratypes. 
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The palpal claw is trifureate, and the seta on palpal femur 4-5 branched, 
on genu 1-2 short branches, on tibia all 3 setae nude. The chelicerae are simple 
with only the apical tricuspid cap, and the galeal setae are nude. The dorsal seu- 
tum is as figured, with the posterior margin rather shallow behind PL and lightly 
concave medially; the lateral margins are lightly concave; the sensillae are 
somewhat broadly elavate, with pronounced setules, and their bases in front of 
line of PL. The dorsal setae number 32, to 70p long, and arranged 2.6.6.6.6.4.2. 

The Standard Data shows rather a large variation and for 62 specimens 
of the original material are as follows: 


Mean 
56-20-31 
82:8+0-62 
29-530:27 
29-50-19 
20:20:16 
49-70-26 
33:70:29 
40-93+0-24 
31-20-29 


51-282-0-37 


37-52-0-91 


Standard 
Deviation 


2:46-c-0- 22 
4:912-0.44 
2:102-0-18 
1:482c0-13 
1-27+0-11 
2-03t0-18 


with head 14:0 wide. 


var, GATERI (Wom. and Heasp. 1943). 


Theoretical 
Range 


48- 8-63 -6 
63-1-07-5 
23 :4-35-8 
25*1-33*9 
16-4-24-0 
43-5-55-9 
26-9—10-5 
35:6-46-2 
24:5-37:9 
42-95-59-55 
28-0-47-0 


Observed 
Range 


50-4—61-6 
72:8-98-0 
25-2-36-4 
25-2-30-8 
19:6-25-2 
44-8-56-0 
28-0-89-2 
36:4-44-8 
28-0-36-4 
44:8-56:0 
33-642-0 


Coeff. of 
Variation 
4:4 
5-9 
7:1 
5:0 
6:3 
4:2 
67 
4-3 
7:1 
5:4 
8:4 


Neoschöngastia cairnsensis v. gateri Womersley and Heaslip 1943, Tr. Roy. Soc. 


S. Aust, 67, (1), 129. 


Cairns, 1939 (W.G.II.) are: 


Mean 
69-4+.1-05 
99-74-21 
35:80:56 
31:92-0-69 
25-2 
57-12:0.69 
39:2+1-53 
42-71-34 
31-20-56 
55:3+2-65 


39-2 with head 14:0 wide. 


Plate 65, fig. K. 
This was recorded as a variety of cairnsensis only differing in the larger 


dorsal seutum.. 
The Standard Data of the type and 4 of the five paratypes from rats at 


Standard Theoretieal 
Deviation. Range 
2-340:74 62-4-76:4 
9-4122:98 71:5-127'9 
1:25+0:39 32-0-29-6 
1-53-20 -48 27 -3-36-5 
Nò variation recorded 
1:53+0-48 52-5-61-7 
3-422-1-08 29-0-49 +4. 
2-68-0-95 34-7-50-7 
1:26:-0-40 27-4350 
5°3041-87 39-4-71-2 


Only one determination. 


Observed 
Range 
67:2-72-8 
89-6—113-0 
33-6-36-4 
30°8-33°6 


50*0-58-8 
33-6-42:0 
39 -2-44:8 
80-8-33:6 
47-6-58:8 


Coeff, of 
Variation 
3:4 
9-4 
3:5 
4:8 


2-7 
8-7 
6:3 
4:0 
9:6 
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Key to the Larval Species of SCHONGASTIA Ouds. 1910. 
Chelicerae serrate on dorsal (inner) margin  .. 2 
Subgen. Schängastia s s. str. “Ewing 1946. 
Chelieerae non-serrate on dorsal margin . 14 


Subgen. Ascoschöngastia Ewing 1946. 


. AM legs 7-segmented, i.e. femora secondarily subdivided. Tarsi III 


with a long outstanding nude seta, except in oculicola sp. n. .. 3 


Legs II and III 6-segmented, femur not subdivided. Tarsi III cine 
out any long nude seta. Seutum ze with Poe margin 
shallow behind. line of PL. - 2a 


Seutum smaller. Sensillae clavate. DS 30 x ifie. aweka 
2.6.6,6,6.4. 


AW 51:4+9-:8, PW 66-1+7:0, SB 30-65+5- 55, ASB 25:6, 
PSB 19-452:2- 9, SD 45:2—+2-8, "A-P 34-0+2:2, AM 34: 12-3- 6, 
AL 22-65+3-75, PL 13-55+3- -35, Sens. 38:0 with head 9-6 wide, 
Schön, (Schön.) oudemansi (Walch 1923). 
= impar Gunther 1939. 
= bodensis Gunther 1940, 
Seutum larger. Sensillae 7 DS 42 in number, arranged 2.6.6.6.6.- 
5.4.4.2 to 45u long. 
AW 68-02-4-8, PW 86-0-+18-5, SB 38-4, ASB 35-2+7-8, PSB 
22-4, SD 57: 6+7- 8, A-P 44- BT: 8, AM 34:4+4- 8, AL 35-2, 


PL 36-0-+4- 8, Sens, ? Schön. (Schön.) Tewthwaitei Sp. n. 
. Palpal claw trifureate ^c "S sis > aS m m 7 
Palpal claw bifurcate zm A e ve R Es "s 4 

. Sensillae bases in line with or slightly | in advance of PL. Scutum 
hexagonal. Sensillae globose .. m ya m 5 
Sensilae bases placed well behind line of PL. ^" " x 6 


. Sensillae nude or only ‘indistinctly villous under oil immersion. 


Seutum larger. DS ca. 2.10.8(10).2.10.6.6.4.2 (4) = 50-54. 
AW 66°9+9°9, PW 88-65+13-65, SB 25-8+2- 5, ASB 35-5 
+2:9, PSB 28- .7+2- 2, SD 64-1+3-5, A-P 31- -T2-8- “4, AM 37-3 
+4: g, AL 77-8+9-8, PL 58:12-4-4, Sens. 32-1--1-6 ‘with head 
16/19. Schön. (Schön.) vandersandei Ouds. 1905. 


Sensillae distinctly setulose. Scutum smaller, DS ea. 2.8.10.10.6.2 

AW 53-1+8-4, PW 70-0+6:1, SB 20-5+-0, ASB 27:0+4-2, 

PSB 22-55+1: -85, SD 49:6+4- 8, A-P 23: 7+4- 1, AM 27:8+6 1, 

AL 54-4+8-4, PL 43-1--9-9, Sens 32:0 with head 12-8/19- 2. 
Schön. (Schön.) schuffneri (Walch 1923). 
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, Seutum hexagonal, but A-P shorter than the postero-lateral sides, 


- 


DS ea. 2.10.2.13.2.14.12.12,8.4 = ca. 80. 

AW 62:4+2°5, PW 79:0, SB 21-2+1-3, ASB 35-0, PSB 23-5, 

SD 58:5, A-P 23. rol, AM 41- 042, AL 77- 62-10:2, PL 370273, 

Sens, 35: *0 with head 15/19, 

Schön. (Schön.) taylori Gunther 1940. 

Seutum not hexagonal, posterior margin deep behind line of PL and 
strongly evenly rounded. A-P approx. 1-3rd the seutal depth. 
DS 2.8.8.8.6.4 — 36. 


AW 50-4+4-8, PW 64:0, SB 18:0+4-6, ASB 25-6, PSB 22-4, 
SD 48:0, A-P 14-4+5- 6, AM 34-4-2-9-2, AL 56:8+4- -8, PL 49-6 
+56. Sens. 32-0 with head 16/22. 

Schön, (Schön.) whartoni sp. N. 


Scutum pentagonal T 2x S. A di -3 ex 8 
Scutum not pentagonal .. EA S - S. A SA 9 


. Sensillae clavate. Seutal and dorsal setae relatively short, rod-like, 


10. 


with short ciliations. Chelicerae with only two strong teeth on dorsal 
margin. All palpal setae on femur, genu and tibia nude. DS ca. 
2.10(8).6.6.4 — 30-32. 


AW 53:552-5:25, PW 69:7+3-9, SB 22-02:3-5, ASB 22:823-4, 
PSB 22-4, SD 45-.2—3-4, A-P 26-8--5-0, AM 16:0, AL 28:8, 
PL 32-0, Sens, 32-8+4-8 with head 6-0 wide, 
Schön. (Schön.) bidentata sp. n. 


Sensillae globose. Seutal and dorsal setae normal with long cilia- 
tions. Chelieerae with more than two teeth. Seta on palpal femur 
branched, on genu nude. DS 2.8.6.6.4.4.2 = 32. 
AW 53:8+6:4, PW 73-02:6-9, SB 19-741-2, ASB 26:2--1:1, 
PSB 26:93: 2, SD 53-1+2-1, A-P 30:8+1-7, AM 28-2+5-6, 
AL 60-:3-2-13:8, PL 50-7+6°6, Sens. 39-323: ‘0 with head 15/19. 
Schön. (Schön.) vieta Gater 1932. 


Seutum hexagonal with the antero- and postero-lateral sides about 


equal, posterior side lightly concave .. vs ot m É C18 
Scutum not hexagonal .. Ta x T ". ir & Le 


Seta on palpal genu nude, Chelicerae rather short and eurved. DS 
ea. 2.8.6.6.4(4) 2 == 28-32. 
AW 48:6+7:5, PW 69:'6+2-7, SB 18:4+2-7, ASB 24-0, PSB 
21:0, SD 45:0, A-P 23-6--2- 7, AM 22:2+4: 9, AL 59-2+3-3, 
PL 42.647: 5, Sens, 30-0 with head 15/18. 
Schön. (Schön.) philipi Wom. and Kohls, 1947 


Seta on palpal genu branched. Chelicerae longer and straighter. 
DS 50 to 64 in number ne v ne T m 


230 
11. 


12. 


13. 


14. 


RECORDS OF THE S.A. MUSEUM 


Seutal and setae on palpal femur and genu only short branched. No 
erescent in front of each sensilla base. Sensillae bases nearer to one 
another than they are distant from each PL. DS ea. 2.12.8.8.10.8.4.2 
= 54. (Gunther gives 64.) 


AW 65-7+7:7, PW 86-0+10-0, SB 25-9+2-8, ASB 382-8+5-0, 

PSB 27-0+5-2, SD 59-8+5-6, A-P 30-4+4-8, AM 34:9-+5: 9, 

AL 67: 1-9. 0, PL 51-35—+7:-2, ‘Sens. 33:524-6, with head 19/19. 
Schon, (Schön.) blestowei Gunther 1939. 


Scutal and setae on palpal femur and genu long branched. A dis- 
tinet crescent in front of each sensilla base. Sensillae bases as far 
apart, or slightly more, than they are distant from each PL. DS ea. 
2.12(14).12(10).12.10.6.2 — 56. 

AW 57:7+5:8, PW 80-3+5-2, SB 32-2+2-4, ASB 30-2+6-2 

PSB 23-03» 3, SD 53:2+4-4, A-P 24-447: ‘1; AM 38-552-3- 15, 

AL 67:65+9-35, PL 57: 24-6: 0, Sens, 33- -15+8-3 with head 

19/20. 

Schön. (Schön.) blestowei var. megapodius Wom, and Heasp. 1943. 


Lateral parts of posterior seutal margin almost in line with PL and 
lightly concave, middle part strongly convex and deeper behind line of 
PL. Sensillae ‘globose, ciliated, apparently with only short peduncles, 
and their bases placed well in advance of PL. Seta on palpal femur 
with only a few indistinct branches, on genu nude. Chelicerae short 
and stumpy. DS fine, tapering, with indistinet short ciliations, ca, 
2.4.4.8.8,6.4.2 38, 

AW 44-8, PW 70:4, SB 16:0, ASB 22-4, PSB 19-2, SD 41-6, 

A-P 28-8, AM 16-0, AL 36-0, PL 48-0, Sens. 22-0 with head 


16/16. Schön. (Schön.) oculicola sp. n. 
All the posterior seutal margin deep behind line of PL, iad 
rounded and medially straight .. hs : "e 13 


Seutum much wider than long. Setae on femur and genu of palpi 
with only a few short indistinct branches. DS 2.8.6.6.6.4.2 —34. 


AW 57-0+14-2, PW 78:1+10-9, SB 22-4, ASB 25-6, PSB 
23-05-23-65, SD 48- 652-265, A-P 28:8, AM 26- 2--4- $, AL 
66-1--8:85, PL 53-92-3-2, Sens. 35:2 with head 13/19. 
Schön. (Schön.) pseudoschuffneri (Waleh 1927). 
Seutum not much wider than long, almost quadrate, with strong 
punetations. Setae on palpal femur and genu more distinctly and 
longer branched. DS 2.8.6.6.6.4.2.2 = 36. 
AW 51:2, PW 56-0, SB 16-0, ASB 25-6, PSB 25-6, SD 51:2, 
A-P 28-8, AM 28: 8, AL 54-4, PL 48-0, Sens. 32-0 with head 
15/20. Schön. (Schón,) "maldiviensig (Radford 1946). 


Some or all dorsal setae as well as PL and sometimes AL or AM 
foliate. foliata group 15 
All sental and dorsal setae normal and non-foliate É " 18 


15. 


16. 


17. 


18. 


19. 
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Galeal setae ciliated or branched. Dorsal scutum with posterior cor- 
ners well rounded. PL nearer to AL than to posterior margin. Sen- 
sillae bases behind line of PL. Only PL and all DS except posterior 
two rows long and foliate with small serrations or denticles. Palpal 
elaw trifurcate, all setae on femur, genu and tibia strongly branched. 
DS 38, arranged 2.8.6.6.6.6.2.2 to Bop. long. 


AW 70-4, PW 84:8-c5:6, SB 32-0--9:6, ASB 28-8, PSB 24-5, 
2-8, SD 52-3+7-3, A-P 16-0, AM 54-4, AL 25-6, PL 81:14 
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5-6, Sens. —. Schön. "(Ascoschön, ne ys Sp. n. 


T setae nude  .. des A 


Scutum relatively deep behind line ot PL. Sens, bases slightly be- 
hind line of PL. All dorsal setae as well as AL and PL very broadly 
foliate with long and strong denticles or teeth. Palpal claw trifur- 
cate; setae on palpal femur and genu branched; on tibia all 3 appar- 
ently nude. DS 26 in number, arranged 2.6.6.6.4.2, and to 48-60, 
long. Sensillae capitate and appareutly nude. 

AW 60-0, PW 85-0, SB 24-0, ASB 30:0, PSB 21:0, SD 51-0, 

A-P 29-0, AM 21-0, AL 42-0, PL 56-0, Sens. 32-0. 


16 


Schön. (Ascoschón.) mecullocht (Wom, 1944). 


Seutum nof so deep behind PL. Sens. bases well in front of line of 
PL. Foliate setae with smaller denticles — .. : = ds 


AU DS foliate with the denticles longer. AL and PL foliate. Palpal 
claw bifurcate, all setae on palpal femur, genu and tibia apparently 
nude. DS 28, to 644 long and arranged 2.6.6.6.6.2. Sens. 28. with 
head 17/17 and apparently nude. 
AW 50-6+14-8, PW 69-5+6°9, SB 19-02-4-2, ASB 21:0, PSB 
18-0, SD 39:0, A-P 21:6+3:6, AM 16-5--4-9, AL 49:5+4-9, 
PL 60:02-4-8, Sens. 28-0 with head 17/17. (After Wom. and 


17 


Kohls). Schön. (Ascoschön.) uromys (Wom. and Kohls 1947). 


AN DS foliate except outer members of posterior 3 rows, dentieles 
shorter and more in the nature of eiliations. Only PL of scutum 
foliate. Palpal claw trifurcate; setae on femur and genu ciliated; 
on tibia dorsal and lateral nude, ventral branched. Sens. capitate, 
with fine short setules. 
AW 53-0, PW 70:0, SB 17-5, ASB 19-5, PSB 17-5, SD 37-0, 
A-P 25:0, AL 57-0, PL 86-0, Sens. 28-0, (after Gunther). 


Schön. (Ascoschon.) foliata (Gunther 1940), 


Sensillae globose .. à ^ N ®. WA 
Sensillae elavate, dde Busdly so, Ur aa n us WA 
Sensillae bases very close together, not more than 154 or 16p apart, 
globulare group 
Sensillae bases widely separated .. E A 2 E: i. 


20. PL the longest WA >. 5m WA F 


AL the longest T A D» id et Ya ès 


tŠ E & S 


toto r5 
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Sensillae bases in front of line of PL. Posterior scutal margin shallow 
behind PL. PL longer than PW. Coxae III 1-setose. Sens. nude. 
DS 2.10.8.6.6.4.2 = 38. 


AW 41:9+2-7, PW 64:0, SB 12-5+1:8, ASB 22:4, PSB 11:6 
3-0, SD 34-0430, A-P 31:52-2.4, AM 29-4+5:8, AL 63:4 
8- + PL 70-9+8-3, Sens. 35-2 with head 19- -6/22-4, 

Schön. (Ascoschön.) signata sp. n. 


Sensillae bases behind line of PL, Posterior scutal margin as even 
curve and deeper behind line of PL. PL about as long as PW. 
Coxae III 3(4)-setose. 


AW 57:6, PW 73:6, SB 11:2, ASB 22-4, PSB 12-8, SD 35:2, 
A-P 22: 4, AM ?, AL ?, PL ?, Sens. 25-0 with head 15/19 (after 


== 
sE 


Walch). Schön. (Ascoschön.) globulare (Walch 1927). 
Coxae III 1-setose. Sens. bases posterior of PL YA A m 23 
Coxae LU multisetose a YA : ae MT 24 


. Dorsal setae ea. 86, and to jon long. All setae on "A, tibia 


branched or ciliated. 
AW 59-3-:6.5, PW 63:6+5-7, SB 9:6+2-7, ASB 24-3+3-8, 
PSB 8:5+2:8, SD 32:8+3°8, 'A-P 19:72-3- 3, AM 22:5+9-1, 


AL 45-5+4-6, PL 34:3£7:5, "Sens. 24-6—+11- ^" 
Schón. (Ascoschön.) kohlsi Philip and Woodward 1946. 


Dorsal setae more than 110, and to 28% long. All 3 setae on palpal 
tibia branched. 
AW 59:0, PW 70:0, SB 10:0, ASB 28:0, PSB 14:0, SD 42-0, 
A-P 18:0, AM 24: 0, AL 42: -0, PL 31-0, Sens. 30:0 with head 
18/18. . Schön. (Ascoschön.) comata sp. n. 


Coxae III 2-setose. Posterior seutal margin deep and 3-sided. Sens. 
bases behind line of PL. Palpal claw trifureate, all setae ciliated. 
Galeal setae nude. DS 38 in number, to 38u« long and arranged 
2.8.6.6.8.4.2.2. 

AW 57-148-0, PW 70-9+8-0, SB 9-2+2-1, ASB 25-6, PSB 

12-8, SD 38-4, A-P 17-8+4-3, AM 32-3+5'2, AL 56:126:6, 

PL 45: 6+4-3, Sens, 28-8. with. head 16/19. 

Schön. ( Ascoschón.) lànius (Radford 1946). 


Coxae III 3-5-setose. Posterior scutal margin shallower and an even 
eurve. Sens. bases slightly in front of PL,  Galeal setae nude. 
Palpal elaw trifureate; setae on palpal femur and genu with à few 
short ciliations; on tibia dorsal and lateral nude or with a few 
indistinet ciliations, ventral branched. DS 40 in number, to 38, long 
and arranged ca. 2.8.6.6.8.2.4.2.2. 

AW 48-0, PW 62-0, SB 9:0, ASB 26:0, PSB 13-0, SD 39-0, 


A-P 26:0, AM 29-0, AL 53- *0, PL 40-0, Sens. 1. 
Schön. (Ascoschön.) mutabilis (Gater 1932), 


LI 
cn 
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. Palpal elaw bifureate 5 T jh a T Ar M 26 


Palpal claw trifureate .. E. ya is zi en > 28 


26. A long nude seta on tarsi III. Scutum larger, more or less six-sided 


bo 
eo 


with posterior margin deep behind PL and only slightly concave medi- 
ally. Galeal setae nude. Setae on palpal femur and genu branched ; 
on tibia, dorsal and lateral nude, ventral branched. Sensillae eapitate, 
with distinet setules and plaeed just behind line of PL. DS 62, to 
504 long and arranged 2.14.14.10.12.8.4, 

AW 16-0, PW 96-0, SB 38-0, ASB 32-0, PSB 29-0, SD 61:0, 

A-P 29-0, AM 48-0, AL 80-0, PL 72-0, Sens, 28-0. 

Schön, (Ascoschön.) edwardsi (Gunther 1939). 


No long nude seta on tarsi HH .: YA Sr y» SE = 27 


. Dorsal setae normal and ciliated. Sentum with posterior margin 


strongly sinuate and deeply concave medially. Galeal setae nude. 
Setae on palpal femur and genu branched; on tibia, dorsal and lateral 
nude, ventral branehed. Sensillae capitate, with distinct setules, and 
in line with PL, DS 32-34, to 30» long and arranged 2.6.6.6.6.4(2).2 2, 


AW 54-6+5-5, PW 79-2+6:6, SB 23:0+5-4, ASB 21:0, PSB 
12-3+3:6, SD 33-32:3:6, A-P 25:0, AM 24- 2 M 6, AL 44-7 
+65, PL 53: 1566, Sens. 29:0. 

Schön. (Ascoschón.) philippensis (Philip and Woodward 1946). 


Dorsal setae strong, with 5-6 lateral long teeth. Galeal setae nude. 
Seta on palpal femur strongly ciliated, on genu much finer with few 
branches; on tibia, all 3 nude. Sensillae capitate, with distinet fine 
setules and well behind line of PL. DS approx. 100 to 70-564 long 
and arranged ca. 8.16.18, plus, 


AW 58:8, PW 75:6, SB 33:6, ASB 25:2, PSB 16:8, SD 42-0, 


A-P 14: -0, AM 53: 2, AL 30- 8, PL 78:4, Sens. 36:4 with head 
19-6/25-2, Schön. (Ascoschön..) mackerrasae Sp. m. 


. PL setae situated off the seutum. Coxae III 2-setose. Palpal claw 


trifurcate; seta on femur branehed, on genu long and nude, on tibia 
dorsal and ventral branched. DS 46 in number, arranged 2.10.8.10.- 
8.6.2 to 25p. 
AW 38-42(40), PW 66-74(70), SB 19-24(21), ASB 14-19(17), 
PSB 13-16(14), SD 27-35(31), A-P 32, AM 28, AL 14, PL 24, 
Sens. 30-32 (31). 
Schön. (Ascoschön.) masta Traub and Sundermeyer 1950. 


PL setae on the seutum .. m "i m E in T 29 


. Coxae III 2-setose. Seutum with posterior margin well rounded later- 


ally, flat medially and deep behind line of PL. Setae on palpal 
femur and genu strougly branehed; on tibia, dorsal and lateral nude, 
ventral branched. Galeal setae nude. Sensillae setulose. DS 2 plus 
ea. 10 rows of 10 each, to 45p long with long outstanding eiliations. 
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AW 73:5+4:9, PW 98-82-9-0, SB 34-7--6- 2, ASB 32:0, PSB 

30:0, SD 62-0, A-P 36-0, AM 41-0+4-7, AL 49177-7, PL 

55:024-7 , Sens. 32-0. Schön. (invención ) hs (Wom. 1934). 
Coxae ITI 13605 N x 3, T sa BO 


30. PL setae placed mueh nearer to AL, and not at the postero-lateral 
angles of the scutum, Dorsal eutieular striations ud cl crenu- 
late... Š r 3 


PI, setae piss at the en) basis of Al ve 32 


31. DS 44 in number, to 55-65. long, and arranged 2,10.10,10.6.4.2. PL 
relatively further from AL and scutum only slightly wider posterior 
of PL than distance between PL. 

AW 74-2+8-8, PW 87:0+8-7, SB 28:3+3-6, ASB 29-2+4-0, 

PSB 30-0, SD 59.22-4- PN, A-P 21- 8235, AM 56:4+2- 7, 

AL 46:0+7:5 ‚PL 78:0+6°3, Sens. 36:0. 

Schön. (Ascoschón.) mohri sp. n. 

DS more than 100 in number, to 604 long, and arranged ca. 2.14.12. 
16.12.12.12.10.8.6.4. PL relatively nearer to AL, and scutum pos- 
terior of PL much wider than between PL. 

AW 83-7+10-5, PW 92-3+12-1, SB 30-7+3- b ASB 33:32 

6:9, PSB 30-0, SD 63-3+6-9, À-P 17:0--5-2 AM 94-0, AL 


45-7+6- 9, PL 90-0, Sens. ? Schön, (Ascoschón,) crinita sp. n. 
32. PW less than 154 longer than AW .. w d "E ps E 
PW more than 154 longer than AW . T es as pc 35 


33. Sens. bases very wide apart and nearer to lateral scutal margins 
than to one another; and nearer to line of AL than to line of PL. 
Seutum posteriorly overlapped by dorsal cuticle. Only the setae 
on palpal femur and genu, and the ventral on tibia branched, A 
long nude seta on tarsi HI. Dorsal setae 36-88, arranged 2.8.6.8.6 
(4).4.2.2, to 60u long, 


AW 76:2+3-8, PW 81:8+7-0, SB 47-0+3-8, ASB 28-0, PSB 
21-9+1-9, SD 59-9+1-9, A-P 30:8, AM 54- 02-12- 0, AL 82-9 
9-5, PL 58-2+7-0, Sens. 39.2. with head 23/25. 
Schön. (Ascoschön.) rectangulare sp.u - 
Sens. bases as near, or nearer to one another than to lateral seutal 
margins and much nearer to line of PL than line of AL. Scutum not 
overlapped by dorsal cuticle My x 2 ; .. 34 


34. Sentum deep with A-P about 2/3 PW. Sensillae bases. aa in 
front of line of PL. Dorsal setae to 52 in number, to 60p long, and 
arranged 2.6.8.3.8,8.6.4.2. All setae on palpal femur, genu and tibia 
branched.. 


AW 60-8+2-4, PW 69-6+7-5, SB 25-2, ASB 28-8+4-1, PSB 
19-6, SD 48: 4+5- 2, A-P 39: Dtg. «8, AM 38.2440, AL 67:8 
SM -0, PL 59-9=9- 6, Sens. 28:0 with head 22- 4/22. 4, 

Schön. (Ascoschön.) antipodianum (Hirst 1929). 


35. 


36. 
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Seutum shallower, with A-P about 1/3 PW. Sensillae bases about in 
line with PL. Dorsal setae thicker and stronger, 32 in number to 564 
long, and arranged 2.6.6.6.6.4,2, Setae on palpal femur, and genu 
branched, on tibia all 3 nude. 


AW 60-7+—4-8, PW 72-8--8-4, SB 19-6, ASB 25-2 PSB 16-8, 
SD 42-0, A-P 23-3+4- 8, AM 40: 0, AL 71-92-14- 0, PL 79-3+ 
24-2, Sens. 30:8 with head 19-6/19- 6. 
Schön. (Ascoschón.) cassiope sp. n. 


Dorsal cuticular striations finely and closely crenulate. Seutum with 
anterior margin convex aud posterior margin somewhat angular. 
Sens. bases anterior of line of PL. Scutal setae relatively short, PL 
the longest. Sctae on palpal femur and genu branched; on tibia ‘only 
ventral branched. DS 52, to 304 long, arranged 2, 10.10.10.8.6.4.2, 


AW 58:8, PW 75-6, SB 22-4, ASB 22- 4, PSB 22-4, SD 44-8, A-P 

25-2, AM 45-0, AL 33-6, PL 56:0, Sens. 36:4 with head 19- *6/ 

19-6. Schön. (Ascoschön.) dumosa sp. n. 
Dorsal cuticular striations not erenulate x; x s "o 


First row of DS with 4 setae, 2 scapular and 2 submedial. Posterior 
seutal margin shallow and almost rectilinear between PL. Setae on 
palpal femur and genu, and ventrally on tibia branched. Dorsal 
setae 26, to 50p long and arranged 4.6.6.6.2.2. 

AW 57:9+7:0, PW 9M-7+7-8, SB 29-8--5-1, ASB 31:62-2.5, 

PSB 18-8+3:1, SD 50:4—5* 7, A-P 42-8+3- 1, AM 39:4+4-1, 

AL 70-8549: 95, PL 67-125: 6 Sens, 40-0. 

Schön. (Ascoschön.) queenslandica (Womersley faa 


First row of DS with only the two scapular setae .. te s Md 
PL setae longer thau PW .. 3% :* x: a s * 98 
PL setae not longer than PW .. J^ a Sr ES T 539 


. PL not greatly longer than PW. Ventral seta of palpal tibia nude 


or with only one branch, 


AW 54:026-0, PW 70-4+7-2, SB. 19-6--3-8, ASB 25:2, PSB 
19.6, SD 44-8, A-P 27 -82-3-6, AM 31:6+9-2, AL 70-4-+4-8, 
PL 80- 9210: 9, Sens. 33-6 with head 16- 8/19: :6, 
Schön. (Ascoschón.) lappacea n. comb, 


PL twice as long as PW, and much longer than AL. Ventral seta 
of palpal tibia strongly branched. DS 28, to 75% long, and arranged 
2.6.6.6.2(4).4(2).2. 


AW 47:9554, PW 68:952-8-9, SB 19-25--3-0, ASB 28-0, 

PSB 18-9+3-9, SD 46-9+3-9, A-P 31-5—3-9, AM 39-2--4-9, 

AL 84-0, PL 134-62-14-2, Sens. 33:6 with head 16:8/19-6, f 
Schön. (Ascoschón.) womersleyt (Gunther 1939). 
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39. 


40, 


41. 


42, 
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With AL setae the shortest, Sensillae further apart, with strong 
setules. All setae on palpal tibia nude. DS 32, to 454 long, and 
arranged 2.6.6.6.6.4.2, 
AW 70:9+10:'8, PW 95-95317:45, SB 32-8+4-3, ASB 30-8 
4:3, PSB 22-4, SD 53:2+4:3, A-P 34-52-5:9, AM 49-125-2, 
AL 42- 02:5: 8, PL 64-4--11-0, Sens. 33-6 with head 19-6/19-6. 
Schön. (Ascoschón.) coorongense (Hirst 1929) 


With AM the shortest Re TS T "E ES Pr .. 30 


Seutum posterior of PL very shallow, margin between PL almost rec- 
tilinear. DS 34-38, arranged 2,8,6.6,6.4.5(2).2(0). to 30% long. 
AW 45-3+3-5, PW 61:5+6:4, SB 20-4+3-5, ASB 21-0, PSB 
15-0, SD 36-0, A-P 81-34: 5, AM 96-62-4- 5, AL 46: 57:1, PL. 
49-6--4- "5, Sens. 27-0 with head 17/17. 
Schön. (Ascoschón.) echymipera (Wom. and Kohls 1947). 


Scutum deeper behind line of PL. DS 32, arranged 2.6.6,6.6.4.2. 
AW 47-8+9-1, PW 72:12-11:9, SB 21-5+4-5, ASB 28-0, PSB 
19-6, SD 47:6, A-P 27-9--2-8, AM 28:55-c3-55, AL 54-92-4:3, 
PL 47-6-+5:0, Sens. 35:0. 
Schön. (Ascoschön.) innisfailensis (Wom. and Heasp. 1943). 


AW 51-7+5-9, PW 81-3+11-5, SB 21-4+5-5, ASB 25-0+4:3, 
PSB 21:9+4- 4, SD 47-0+7:1, A--P 28-832: 8, AM 30-4+6-9, 
AL 60-2+13:2, PL 56-32-7-2, Sens. 31-425:6. 
Schön. (Ascoschön. ) inmsfailensis f. bushlandi (Philip 1947). 


Sensillae long and oe almost lanceolate and without a true basal 
stem .. . 7 T "r 22 


Sensillae ie zin more or L. of a -— ug m T a 4 


Dorsal scutum larger, subquadrate, with PL the shortest and dis- 
tinctly on scutum at postero-lateral corners. Seta on palpal genu 
very long. DS ea. 2.6.8.8.6.4.2. (but variable from 44-52 according 
to Gäter). 


AW 64:0+18:8, PW 75:2+5- -9, SB 37-3+2-0, ASB 30-7+3-2 

PSB 24-044: 9, SD 54-45+7-2, A-P 44-02-3- 5, AM 44-953: 5, 

AL 35-5+2:8, PL 26-5+3- 5, ' Sens. 54-0 with head 6-7 wide. 
Schön. (Ascoschón.) lacunosa. (Gater 1932). 


Dorsal sentum small, with AW not greater than 504. PL placed dis- 
tinctly off the seutum. DS 0.8.8.6.4 to 304. Posterior scuta] margin 
shallow and almost rectilinear between posterior corners. Setae on 
palpal femur, genu and tibia nude or with only a few indistinet barbs. 
AW 41:8, PW 66-0, SB 22-0, ASB 17-6, PSB 8:4, SD 26-0, A-P 
22:0, AM 22-0, AL 18:0, PL 30-0, Sens. ca. 34-0. 
Schón. ( Ascoschön.) malayensis Gater 1932). 


Dorsal scitum also small, AW not greater than 50%, and with AL the 
shortest. PL on the seutum, DS 2.6.6.6,4,2, to 444. Posterior seutal 
margin shallow behind PL and coneave medially. Setae on palpal 
femur and genu ciliated; on tibia only ventral branched. 
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AW 44:6+—4:9, PW 60:327:3, SB 20:5=4:2, ASB 20:9+4-2, 
PSB 14:0, SD 34-924-2, A-P 27:2+4-8, AM 35.6468, AL 
31-9+5-7, PL 46-6+5-4, "Sens, 61:6 with head 8-4 wide. 

Schön. (Ascoschin.) lipoxena sp. n. 


43. Seutum small, with AW ca. 50, or less .. - - <=. 44 
Scutum much larger with AW much more than bz e he "O2 

44. Dorsal seutum with AW ca, 50-55u, with PL very much shorter than 
^. AM or AL; and with AL at the antero-lateral angles .. ds 44a 
Dorsal seutum with AW ca. 50u or less. AL the longest .. .. 44b 


448. Sentum larger, with AL longest and longer than PW. 
AW 54-15+4-1, PW 70:9+7-5, SB 32-4+5-2, ASB 35:413+2, 
PSB 26-25+4- 1, SD 61:4+8-3, "AP 53: 05, AM 55-25--8- à, AL 
13:12-21:4, PL 13-4, Sens. ? Schön. CAscoschón.) nadchatrami Sp. n. 
Seutum smaller, with AL the longest but not longer than PW. 
AW 50-6--6-0, PW 65-1- 7-3, SB 30-9+4'4, ASB 30-94-43, 
PSB 23-45, SD 54:35+4-4, A-P 46-9, AM 50- -25, AL 56:95, PL 
13-4, Sens. 23:45 with head 10: 05/18- 75. 
Schön. (Ascoschön.) sarawakensis SP. n. 
44b. Dorsal scutum small, AW ca. 50x, with AL at the antero-lateral 
angles; posterior margin a shallow even eurve; PL the longest. Sens. 
fairly broadly elaváte, and setulose, bases wide apart. Palpal claw 
bifurcate; setae on femur aud genu branched; on tibia only ventral 
branched, Coxae III 3-setose. 
AW 50-5-+4-5, PW 67:86:0, SB 37:3+5:5, ASB 22-312, 
PSB 22-3+1- 2, SD 44-7+2°4, A-P 34-4--9- 8, AM 20- 0, AL 20-0, 
PL 30-25+1- -85, Sens, 36-4 with head 13/22. 
Schön. (Ascoschön.) nausheraensis sp. n. 


Scutum geenrally with AW less than 50p, and with AL well back 


from the rounded antero-lateral shoulders. indica group 45 
45. Posterior seutal margin rectilinear between PL a Y .. "4 
Posterior seutal margin eurved or simuous between PL x du ;; 


46. Seutum rectangular, with AW uot much shorter than PW. Scutal 
setae strongly ciliated. 
AW 40-0, PW 48-0, SB 17:0, ASB 13-0, PSB 11-0, SD 24:0, 
A-P 21:0, AM 30-0, AL 20-0, PL 36-0, Sens. — (After Gater 
1932; Womersley and Measlip 1943). 
Schön. (Ascoschön.) debilis (Gater 1932). 
Seutum not reetängular, with AW ca. 1/3 length of PW, lateral 
sides strongly eonverging forwardly. Seutal and "dorsal setae shortly 
and indistinetly ciliated. 
AW 25-0, PW 74:0, SB 21-0, ASB 23-0, PSB 20-0, SD 43-0, 
A-P 42:0, AM 20:0 AL 17:0, PL 27-0, Sens. 38-0, (after Rad- 
ford 1946), Schön. (Ascoschón.) manipurensis (Radford 1946). 


- 47. 


48. 


49. 
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Posterior seutal margin eoneave, AJl palpal setae ciliated, DS ea. 
62 in number, arranged 2.10.10.10.10.10.6.4, to 294 long. No long 
nude seta on tarsi HI. 
AW 28-8 PW 41:32:2-1, SB 13:4+3-9, ASB 14-4, PSB 11:2, 
SD 25-6, A-P 22-4, AM 16-0, AL 10-0, PL 19- 2, Sens. —. 
Schön. ’ (Ascoschin. ) labuanensis sp. n, 


Posterior seutal margin convex or convexly sinuous. A fairly long 


nude seta on tarsi HI e = za E 2 = = 48 
Palpal claws short and stumpy — .. za p; m ab .. 50 
Palpal claws longer and more pointed .. ze 2n ya . 49 


Sentum much wider between PL than long. Two pairs of setae 
between coxae III. DS 30 in number and arranged 2.6.6.6.6.4. to 36h. 

AW 49-52-6-8, PW 67-2+10-6, SB 22-6+4-1, ASB 26-62-4-6, 

PSB 22-4, SD 42:0+4-6, A-P 28-9+4-3, AM 31-7+4:3, AL 

25:2, PL 39-7+3-4, Sens. 39:2 with head 11/22. 

Schön. (Ascoschön.) audyi sp. n. 

Scutum almost as Jong as wide between PL. Only one pair of setae 
between coxae III. DS 22, arranged 2.6.6.4.2.2, 

AW 35'9+4-8, PW 64:8--4-8, SB 22-0+2-4, ASB 22-4, PSB 

35-2, SD 57-6, A-P 41-6, AM 25:0, AL 12-8, PL 38-4, Sens. 

85-2. Schön. (Ascoschón.) rattus (Wom. aud Heasp, 1943). 


. DS 22, arranged 2.6.6.4.2.2, 


AW 40-0, 38-4, PW 60-8, 61-8, SB 19:2, 22-4, ASB 19-2, 19-2, 
PSB 22:4, 22-4, 22-4, SD 41- *6, 41-6, A-P 92.4, 22-4, AM 36:0, 
AL 23-0, PL 37- 5, Sens. 32-0 with bead 23-0/9- 5. (AM, and AL 
after Gunther). Schön. (Ascoschón.) lorius (Gunther 1939). 


DS more numerous m= Er za a Ss ya :. a 


. Ñentum smaller, DS 34 arranged 4(2). 6(8).6.6.6.4.2. Le, 2nd from 


middle of second row situated forward in line with humeral setae. 


AW 38:4+5:1, PW 54-0+5-7, SB 20:5+3-8, ASB 22-2+2-8, 
PSB 19°5+10-8, SD 42-32-3- 0, A-P 26:75: -3, AM 24-65:2 2, 
AL 18:-83+3-7, PL 31-1+4-2, Sens. 91:12-4.8. 
Schön. (Ascoschön.) indica (Hirst 1915). 
= Trombreula muris Walch 1922. — 
= Neoschöngastia cockingsi Radford 1946. 
Seutum larger. DS ca. 42 in number, arranged 2.10.8.6.6.6.4, the 
second row somewhat variable from 8 to 10, but always in more or 
less the same line. 
AW 47:15+4-9, PW 64-1--8-5, SB 24-4-—4-5, ASB 24-9+2-9, 
PSB 19:6, SD 44-1:+3-0, A-P 25-5--3:0, AM 27-2+5-7, AL 20-1 
3:3, PL 33:8+4-9, Sens. 34-7+5-1. l 
Schön. (Ascoschön.) soekaboemiensis (Takekawa 1945). 


53. 


54. 


55, 
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. Sensillae bases distinctly posterior x line of PL, and PL nearer to AL 
than to posterior margin .. : B 53 
Sensillae bases in line with or ati of ls of. PL, or if slightly 
posterior of PL then A-P ca. equal to or greater than PRB . š 58 


Seutum widest posterior of line of PL, and PL placed nearer to AL 
than to the well rounded postero-lateral corners. Palpal claw trifur- 
cate; setae on femur, geni and tibia all branched or ciliated. Galeal 
setae nude, DS ca, 89, to 50, long, and arranged 2.12.12.12.12. plus 
ea. 30. Ventrally with many setae between coxae ITI. 

AW 63:5+9:4, PW 78-7+8-9, SB 25:1+4-7, ASB 28-9+4-0, 

PSB 25-843- T SD 54:725:0, A-P 21:9+4- 7, AM 48-23 9, 
AL 38-62-8:5, PL 74:33-9- 2, Sens. 42-0 with head 14/98. 
Schön. (Ascoschön.) perameles (Wom. 1939). 


Seutum widest in line with PL, and PL at the postero-lateral corners. 


Only 1 pair of setae ventrally between coxae III se Ts . 5% 
Posterior seutal margin deep and evenly rounded e M . 55 
Posterior seutal margin not an even curve, but roughly three- sided . 57 


Dorsal setae 16 in number, arranged 2.4.4.4.2, the anterior setae to 
954 long, decreasing posteriorly to 4045, 
AW 65-6--6-6, PW 87-2+5-8, SB 34-4+4-1, ASB 22-4, PSB 
28:4--3-2, SD 50:8+3:2, A-P 16-8, AM 53-0, AL..19:6, PL 99-2 
+11-7, Sens. 50-0 with head 11-0 wide. 
Schön. (Aseoschön.) similis (Wom: and Heasp. 1943). 
Dorsal setae more numerous Se s - bx sd we 56 


. Dorsal setae 26, arranged 2.6.6.6.4.2. 


AW 68-0+4-0, PW 88-75+6-7, SB 34:7+4-3, ASB 25:2, PSB 
25-2, SD 50-4, A-P 14:0, AM 52°85+13-05, AL 25:79--6-6, PL 
86-25+9-55, Sens. 42-0 with head 16-8/30-8. 

Schön. (Ascoschón.) derricki Wom. 1939. 

Dorsal setae 34, arranged 2.8.6.6.6.4.2. Palpal elaw trifurcate. 

AW 55-6+9:0, PW 65:2+10:5, SB 23-8-+4-2, ASB 22-4, PSB 
20:4+4-1, SD 42: 82-4-1, A-P 14-0, AM 35: 6+6-3, AL 21-3 
3:2 PL 48-043:2, Sens. 43-9-+4- 8 with head 8-4 wide. 

Schön. (Ascoschón.) dasycerct Hirst 1929. 


. Seutal setae long and subequal, with AM slightly shorter than AL and 


PL the longest. Dorsal setae 2.8,6.6.6.4.2, to ea, 45u. Palpal claw 
bifureate; setae on femur and genu branched; on tibia, ventral 
branehed and dorsal and lateral nude. 


AW 61-5, PW 70-0, SB 24-0, ASB 24-0, PSB 16-0, SD 40-0, A-P 

16-0, AM 37- 5, AL 45:0, PL 56- *0, Sens. —. (After Wom, and 

Heasp. 1943). Schön. (Ascoschón, ) trichosurt (Wom. 1939). 
= shieldsi (Gunther 1941). 


58. 


59. 


60 


- 


61. 


62. 
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AL scutal setae very short, and much shorter than AM or PL. Palpal 
elaw trifurcate; all setae on femur, genu and tibia except dorsal tibial 
branched, Dorsal setae 34, arranged 2.8.6.6.6.4.2, to 70, long. 
AW 68:4--8:2, PW 82-0+6-3, SB 31-6—6-3, ASB 24-8=3:2, 
PSB 22-4, SD 47-23: Zi A-P 18- 2+3-8, AM 45-2+5- -8, AL 
25-2--4:8, PL 70:423-2, Sens. —. 
Schön. (Ascoschön.) hirsti (Wom. and Heasp. 1943). 


Sensillae bases about in line with PL .. a YA - .. oD 
Sensillae bases distinctly in front of line of PL .. E xe wa OT 
A-P greater than PSB. Palpal elaw trifurcate. Ventral setae on 


palpal tibia nude.. Galeal setae branched. DS 38 arranged 2.6.6.6.6.6 
AW 71°6+4-9, PW 83-4+5-4, SB 30-0+3:0, ASB 30-0--3-3, 
PSB 23-6+2-2, SD 53-5--4-9, A-P 30: 72-5:0, AM 53:'65+4-1, 
AL 38-4+3-4, PL 63:12-9:1, Sens. 42-64+8-2 with head 12-0 wide. 
Schön. (Ascoschön. ) w a (Wom. and NA 


A-P ca. equal to PSB = qn Bol ; m š 60 
Palpal elaw trifurcate. Ventral seta of palpal tibia branched. Galeal 
setae branched. DS ca. 34 arranged 2.8.6.6.6.4.2. 


AW 82:9+7:4, PW 99:9--7-3, SB 36-1+5-0, ASB 30-4+2°8, 
PSB 24-852: 8, SD 55-2--4- 6, A-P 26:5+5-2, AM 53:4—8-7, 
AL 48-1+6-3, PL 79-5+8-0, Sens. 42:0 by 14-0 wide. 
Schön. (Ascoschön.) westraliense (Wom, 1934). 


Palpal elaw bifurcate. Ventral seta of palpal tibia branched, Galeal 
setae nude. DS 34 arranged 2.8.6.6.6.4.2, 


AW 79:3+4:3, PW 99:2+4-1, SB 35-9+3-4, ASB 30-3+3-4, 
PSB 20-1+3-4, SD 50:4, A-P 25-2, AM 41-6, AL 40:6+7-0, 
PL 70-1--4-9, Sens. 44-8 with head 11-2 wide. 
Schön. (Ascoschón.) peregrina Sp. n. 


Dorsal setae situated on small platelets. Leg I 6-segmented .. ). HS 
Dorsal setae not on platelets, Leg I 7-segmented .. > "IE 63 


Only the dorsal setae on platelets. Palpal claw trifurcate; setae on 
palpal femur and genu branched. DS 50 in number, aud arranged 
2.6.2.6.8.6.4.8.6.4.2, from 27 to 52, long. 
AW 62-0+92:0, PW 78-0+7-0, SB 29-0, ASB 26-7+6-9, PSB 
23-72-1:7, SD 50- 3-6-2, A-P 36-02-4- 2, "AM 46: 0, AL 33: *0, PL 
49-0, Sens. 39-3+1-7, with head 13-0 wide, 
Schön. (Ascoschön.) heaslip: (Wom. and Heasp. 1943) 


Some of the posterior ventral setae also on platelets. Palpal claw 
bifurcate; setae on palpal femur and genu nude. DS 30 in number, 
arranged 2.6.2.6.8.8.4, to 30% long. 

AW 63:02-4-8, PW 75-95+2:1, SB 37-8+4-8, ASB 28-0, PSB 

25-0, SD 53:2, A-P 37:8+4-8, AM 42-0, AL 34-8+4-5, PL 22-4, 

Sens. 47:6 with head 6-0 wide. Schin. (Ascoschön.) traubi sp. n. 


63, 


64. 


65. 


66. 
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Dorsal setae 80 in number, arranged 2.12.12.12.12.10.8.6.4.2, 


AW 77:6+6:2, PW 97:2+7-3, SB 31:4+2-8, ASB 30.167, 

PSB 27:1+5-8, SD 57:2+9-7, A=P 32-2+5'9, AM 57-0+9-5, 

AL 39-7+4-0, PL 67:-2+5:0, Sens, 51-8+3-5, with head 12-0 

wide. Schön, (Ascoschön.) Tawrencei.n. nov. 
for guntheri Wom, & Heasp. 1943, preoc. 


Dorsal setae fewer than 50 in number .. da x za .. 64 


Sens. bases nearer to anterior than to posterior seutal margin. AL 
the shortest and very short. A-P greater than PSB. 


AW 74-6457, PW 102-3+4-4, SB-45-6+5-4, ASB 31-3434, 
PSB 41-0+4-2, SD 72-3563, A-P 45-3+7-3, AM 43-2-+4-5, 
AL 24-1+43, PL 51-2+5-4, Sens, 44-8 with head 16-8 wide. 
Schön. (Ascoschón.) wongabelensis sp. n. 


Sens. bases ca. midway between anterior and posterior scutal mar- 
gins. AL the shortest but not very short ” Li m 2 65 


Dorsal setae 46 in number, arranged 2.8.8.8.8.6.4.2. Seutum deep 
behind PL. A-P ca. equal to PSB. Galeal setae branched. 


AW 70-0, PW 81:0, SB 27-0, ASB 30-0, PSB 24-0, SD 54-0, 

A-P 29-74:7:6, AM 530260, AL 34-72-9-1, PL 63:023:0, 

Sens, 43-0. Schön. (Ascoschön.) smithi (Wom. 1939). 
Dorsal setae 28 to 32 in number. Galeal setae nude ... ne .. 66 


Dorsal setae 28 in number, arranged 2.8.6.6.4.2. Scutum evenly 
eurved behind PL, with A-P slightly less than PSB. Palpal claw 
bifureate. 


AW 62-32-4-2, PW 86:1--4-2, SB 30-8, ASB 25-2, PSB 25-2, 
SD 50-4, A-P 23-8+4-8, AM 39-268, AL 27:1+4-8, PL 41:3 
8:1, Sens. 47-6 with head 8-4 wide. 

Schön. (Ascoschön.) raui sp. n. 


Dorsal setae 32 in number, arranged 2.6.6.6.6.4.2. Scutum medially 
flattened or lightly concave behind PL, with A-P greater than PSB. 
Palpal elaw trifureate. 


AW 56-2--7.4, PW 82-8+14-7, SB 29-5+6-3, ASB 29-5+4- 
PSB 20-.2+2-38, SD 49-7+6-2, A-P 33-7+6-8, AM 40:95" 
AL 31:226:7, PL 51:252c8:3, Sens. 37-52:9°5, with head 14: 

wide, Schön. (Ascoschön.) cairnsensis (Wom. and Heasp. 1943). 


AW 56:2+1:05, PW 99:7+28:2, SB 35-82-3-8, ASB 31-9446, 
PSB 25-2, SD 57-1+4-6, A-P 39:2+10-2, AM 42-72-8-0, AL 
31:22-3:8, PL 55:3+15-9, Sens. 39:2 with head 14-0 wide. 

Schön. (Ascoschón.) cairnsensis v. gateri (Wom. and Heasp. 1943). 


m 


, 


e 
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Genus RADFORDIANA nov. 

As in Schöngastia s. str. but with the chelicerae unusually long, serrated, 
and almost styliform, and the hypostome long and tongue-like. The palpi are 
long and slender with the tibial claw simple. 

Genotype Radferdiana.rostrata sp. n. . 


RADFORDIANA ROSTRATA SP. n. 
Plate 66, fig. A-E. 


Description of Larvae. Shape broadly oval. Length (unengorged) 300%, 
width 2152, Sentum as figured with anterior margin only indistinctly sinuous 
between AL; PL nearer to AL than to posterior margin which is deep and 
broadly rounded behind line of PL; sensillae globose, only indistinctly villous 
and placed behind PL; scutal setae long, slender and ciliated, with AL the 
longest. Eyes 2 4-2, posterior the smaller. Chelicerae very long and slender, 
almost styliform, to 115z long, with ca. 10-12 fine teeth on distal half of inner 
margin. Hypostome long and tongue-like, with the galeal setae nude. Palpi 
long and slender, tibial claw simple; setae on femur and genu shortly but 
thickly ciliated; on tibia ventral only shortly branched, dorsal and lateral 
nude; tarsi with pronounced subapical spine-like seta, sub-basal sensory rod, 
and 4-5 fine slender ¢iliated setae. 

Dorsal setae stout, strongly ciliated, to 494, 38 in number, and arranged 
2.8.8.8.6.4.2. Ventrally with a pair of branched setae on maxillae, one ciliated 
seta on each coxa, a pair between coxae I and between coxae III, and there- 
after 6.6.6.2.2.2, to 304 long. Legs; I 3604 long, II 305%, IIT 335%; tarsi I 
and II with the usual sensory rod, III with a long outstanding nude seta, 

The Standard Data for the type and one paratype from scrub, at Lae, 
New Guinea, April, 1944 (R. N. McCulloch), six specimens from mound of a 
bush turkey (Megapodius) at Dobodura, N.G., June, 1944 (G. M. Kohls), and 
4 specimens from an ''armed lizard?” Hollandia, Dutch N.G., Nov., 1944 (C, B. 
Philip) are as follows: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 61-4+0°88 3-03+0-62 52-3-70-5 56:0—64.4 5-0 
PW 87:72-1:21 4.:19+0-26 75-1-100-3 78: 4-95:2 4.8 
SB 24-70-47 1:62>0-33 19-9-29-5 22-4-28-() 6:5 
ASB 4(0-8-0:60 2060-42 34-6-47-0 36: 1-42-0 5-0 
PSB 30:8 No yariation recorded 
SD 71:02:0:55 1-874038 66-0-77-2 67:2-72*8 2:6 
A-P 80-1--0:61 2-11+0-43 23-8-36-4. 25-2-33:6 7-0 
AM 46:-8+1-02 3:37+0:72 36-7-56-9 12:0-50-4 7:2 
AL 69-8£0-80 2:79+0:57 61-4-78:2 644-728 4-0 
PL 56:621:00 3-46+0-:70 46-2-67:0 50:4-61:6 6:0 
Sens 43-0 with head 16°8/22-4. No variation recorded, 
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Remarks. It is possible that Radfordiana may not stand as more than a 
subgenns of Schóngastia s. str. but it is so distinet that until the nymplıs or 
adults are known it should be kept at the generic level. 


Genus OENOSCHOENGASTIA Wom. and Kohls 1947. 


Trans. Roy. Soc. S. Aust., 1947, 71, (1), 8-9. 


Allied to Schóngastia but the chelicerae are short, curved and stumpy with 
the apex divided into two terminal blunt and thick teeth, with a pair (some- 
times three) of rather smaller teeth subapically. Palpal claw short and stout, 
trifureate. Median tarsal claw (empodium) longer than the laterals but 
equally thick. Sensillae clavate or capitate. 


Genotype Oenoschóngastia cana Wom. and Kohls 1947. 


The nymphal and adult stages of this species are so far unknown. Until 
such times its relationships to the genus Schéngastia are uncertain, but in view 
of the unique characters of the larvae its retention as a distinct genus is 
necessary. 


OENOSCHÓNGASTIA GANA Wom. and Kohls 1947. 


Oenoschüngastia. cana Womersley and Kohls 1947, Tr. Roy. Soc. S. Aust, 71, 

(1), 8-9. 

Plate 66, fig. F-J. 

Description of Larvae. Shape an elongate oval. Length (unfed) 2524, 
width 1624. Dorsal scutum roughly hexagonal with indistinct and fine pitting; 
with the usual five normal ciliated setae, of which AL are the longest and AM 
the shortest, AM with short branches, AL and PL with long outstanding 
branches; sensillae broadly clayate, the head indistinctly and very shortly setu- 
lose, sensillae bases about in line with PL; anterior scutal margin convex, 
posterior laterally angular. Eyes 2+ 2, large, on well-developed ocular shields 
and closely adjacent to scutum, posterior eyes the smaller. Chelicerae of 
peculiar form, short, stont and curved, apex truncate and divided into two 
strong, broad and blunt teeth, and two (sometimes three) smaller tecth placed 
subapically on the inner edge. Galea) setae nude. Palpi stout, tibial. claw 
short, stout and trifureate; femur with a long strong seta with long branches; 
genu with a nude seta; tibia with the dorsal and lateral setae nude, ventral 
branched; tarsi short with basal and subapical sensory rods and three or four 
ciliated or branched setae. Dorsal setae strong with strong eiliations, 36 in 
number and arranged 2.8.10.6.6.4, to 40-504 long. Ventrally with the usual 
pair of branched setae on gnathosoma, a single seta on each coxa, a pair between 
coxae I and between eoxse IIT, and thereafter 6.6.6.4.2, more slender and with 
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longer ciliations than the dorsal setae, to 304 long. Legs: I 324p long, 11 252p, 
III 3804; tarsi I and II with the usual dorsal rod-like setae, tarsi III with a 
long outstanding nude seta; median claw (empodium) longer than but as thick 
as the laterals, 

The Standard Data in microns derived from 22 specimens are: 


Standard Theoretical Observed Coeft, of 
Mean Deviation Range Range Variation 
AW 62-35+0-56 2651040 54:9-70-8 60-0-69-0 4:2 
PW 78-71:0-71 3-34+0-50 68-7-88-7 75:0-87-0 4:2 
SB 31:85+0-49 230035 24-95-38-75 30-0-39-0 7-3 
ASB 28-90-33 1.53+0'23 24 :3-33-5 27-0-32:0 5-3 
PSE 23-8--0+30 1-38+0-21 19:6-28-0 21.0-27-0 5:8 
BD 52-80-45 2-112-70:32 46-5-59-1 48*0-57-0 440 
A-P 29.2+0-32 1:50:t0:23 24:7-33-7 27:0-33:0 32 
AM 32-4540 46 2:15+0-32 26: 0-38-9 27°0-36-0 6:6 
AL 74-320:50 2-342-0-35 67-3-81-3 70-0-80-0 3:0 
PL 39-520-39 1-84+0:28 34-0-65-0 55-0-65:0 3-1 
Sens. 36-0 with head 20/24, 


Loc. The type and 72 paratypes from the mound of a brush turkey, 
Dobodura, New Guinea, 18 May, 1944 (G.M.K., No. 325). 

The type and 22 paratypes deposited in the Sonth Australian Museum, 35 
paratypes in the collection of the Rocky Mountain Laboratory, five paratypes 
in the U.S. National Museum and five in the British Museum, 


` Genus GUNTHERANA Wom. and Heasp. 1943. 


Guntherana Womersley and Heaslip 1943, Tr. Roy. Soe, S. Aust., 67, (1), 132, 
nom, nov, for Guntheria Womersley 1939, ibid, 63, (2), 157 (preoe.), 
Larval diagnosis. Body form (unengorged) oval, (engorged) elongate oval 

with a distinct medial constriction, Posteriorly with an area which, when en- 

gorged or under pressure, consists of two semicircular plates, opposed in the 
medial longitudinal line, strongly punctate, and each bearing 3 fine setae; api- 
cally the Junction of these plates is slightly incised. In unengorged larvae the 
two plates frequently appear as one large transversely oval plate. Anterior 
dorsal seutum roughly rectangular, with 5 normal ciliated setae and a pair of 
globose or capitate, indistinctly villous sensillae. Eyes 2 -+ 2. Chelicerae non- 
serrate with only the apical tricuspid cap. Galeal setae nude. Palpi stout, 
tibial claw trifureate. All coxae l-setose. Legs III without any long nude 
seta on tarsi. 

Adult and Nymph (see Adult Section of Paper). 


Genotype Neoschóngastia bipygalis Gunther 1939. 
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GUNTHERANA BIPYGALIS (Gunther 1939). 


Neoschóngastía callipygea Gunther 1938, nom. nud., Med, J. Aust., 2, (6), 202. 


Neoschóngastia kallipygos Gunther 1939, nom. nud., Proc. Linn. Soc, New South 
Wales, 64, (1-2), 83. 


Neoschöngastia bipygalis Gunther 1939, Proc. Linn. Soc. New South Wales, 
64, (5-6), 471. 


Guntheria kallipygos Womersley 1939, Tr. Roy. Soc. S, Aust., 63, (2), 187. 


Guntheria bipygalis Gunther 1940, Proc. Linn. Soe, New South Wales, 65, 250; 
idem., Med. J. Aust., 2, (22), 564-72, 


Guntherana bipygalis Womersley and Heaslip 1943, Tr. Roy. Soe, S, Aust., 
67, (1), 109. 


Guntherana parana, Womersley 1944, Tr. Roy. Soe. S. Aust., 68, (1), 106. 


Plate 67, fig. A-H. 


This species was originally deseribed from specimens from Rattus browni 
Alston, R. ringens Peters and Doris, R. mordas Thomas, Melomys moncktoni 
Thomas, M. stalkeri Thomas, M. rubex Thomas, M. sp, Echymipera cockerelli 
Ramsay, and Peroryetes raffrayana Milne Edwards from New Guinea by 
Gunther. Although Gunther later (1939, 64 (5-6)), figured the young larva 
within the ovum, his original deseription and figures were from free and 
engorged larvae. Although Gunther states (loc. cit. 471) that “specimens 
(larvae) also have been taken running free in the fur”? he does not say whether 
these are engorged or not. 

In 1939 Womersley recorded the species from engorged specimens from 
Queensland from R. culmorum youngi Thomas and from Isoodon torosus 
Ramsay. 

Guntherana parana was described in 1944 by Womersley from unengorged 
larvae collected on boots at Abidari and Buna. by R. N. MeCulloch. These 
larvae were considered as distinct from bipygalis Gunther, on the smaller 
Standard Data, the lack of a medial constriction, and the larger number of 
dorsal and ventral setae. In other generic features such as the posterior dorsal 
shield, (or pair of shields) and the two very long dorsal setae just anterior of 
the dorsal shield, they fitted well into the genus. 

Gunther’s original description and figure of the dorsal surface show the 
dorsal setae as 2,6 (2 or 4), 4.2.4.2./6./2, 1.e. 28 (30 or 32). Actually there are 
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only 26, the last 2 strietly belonging to the ventral surface. The six posterior 
setae are the fine setae on the paired posterior dorsal plates, while the next 
pair are the very long elosely adjacent setae just in front of the posterior 
plates. In parana thé dorsal setae are 26, arranged 2,6.4.6(4).2(4), plus 6 fine 
setas on the posterior plates. 

Ventrally for bipygalis, Gunther gives the setae posterior of coxae III as 
4.2./4.4 or 14 in all. A careful examination of his type larva (engorged) in 
the South Australian Museum, shows however, that there are more setae than 
Gunther saw, namely 24, arranged ca. 6.6./6.4.2. Probably some of the setae 
had been rubbed off and not observed by Gunther. This is the case with other 
specimens which I have examined. The setae bases can, however, be usually 
traced. This larger number of ventral setae is the same as in parana, so that 
the only difference left between this species and bipygalis is the somewhat 
smaller seutum and the lack of the medial constriction. As the constriction 
may be a result of engorgement, (although it is just indicated in Gunther’s 
figure of the unhatched larva), it would appear best to regard parana as a 
possibly local population of bipygalis differing only in the lower Standard 
Data. 

It should be noted, however, that Gunther’s finding of the eggs of bipy- 
galis attached to the hairs of the host suggests that the young larvae before 
attachment for feeding, may be free living in the fur and not on the ground. 
Yet the specimens described earlier as parana as well as other unengorged 
larvae from New Guinea and Queensland, whieh on Standard Data agree more 
with typical bipygalis, were collected on boots. This is a point which needs 
further investigation, especially in regard to affording confirmation of Gun- 
ther’s observations. 

The nymph and adults of this species are described in the Adult Section 
of this paper, and the genus in those stages defined. The nymph was reared 
from engorged larvae. The adult was correlated with larvae reared therefrom, 
and which at the time were regarded as parana. 

Of the material in the South Australian Museum (32 specimens of larvae), 
there is a high degree of variation in the Standard Data, and in the length of 
the pair of long setae just in front of the posterior dorsal plates. 

In the Standard Data the 7 specimens of unengorged larvae from Abidari 
and Buna, New Guinea, collected by R. N. MeCulloch 1943, the data for AW, 
PW, SB, ASB, PSB, SD and A-P are significantly lower, and there is com- 
paratively little variation in PL. 
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The Standard Data for these speeimens are: 


Standard "Pheoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 47:20:78 1-9373-0-52 41-4-53-0 44+8-50-4 4-1 
PW 65:22-0-52 1-37x0-36 61:1-69-3 64-5-67-2 2-1 
SB 16-8 No variation recorded 
ASB 23:20:52 1-37>0:36 19-1-27:3 22-4-25-2 5:9 
PSB 11:2 No variation recorded. 
SD 34.4+0-52 1:37+0-36 30:3-38-5 33-6-36:4 4*0 
A-P 28:0 No variation recorded 
AM 33:6 No variation recorded 
AL 69-60-91 2:52+0-67 62-1-77-1 644-728 3-6 
PL 95-6271-28 8:402-0-91 85.4—105-8 89 -6-98:0 3-6 


Sena. 33-6 with head 16:8/19:6. No variation recorded. 


The Australian material from Queensland, plus the type and one paratype 
from Bulolo, New Guinea, show distinctly larger Standard Data, and the 
values as given by Womersley and Heaslip (1943) treated statistically are as 


follows : 


Standard Theoretical Observed Cocíf. of 
Mean Deviation Range Range Variation 
AW 57°50-95 4:120+67 45»1-69:9 47'0-65:0 7.2 
PW 77-852-1:54 6:72+1:09 577-980 68-0-92-0 8-6 
SB 19-75+0-41 1-78+0-29 14-4-25:1 17-0-23'5 9-0 
ASB 23:5+0-28 1:182-0-19 20-0-27-0 21°0-26-0 5:0 
PSB 12-80-24 1:012-0-17 9-8-15:8 11-0-16-0 8-0 
SD 86-452-0-42 1-80+0-30 31-05-41 -85 33:0-—42.0 4*9 
A-P 28:82-0-58 2-44+0-41 21-5-36-1 260-340 8-5 
AM 32-0£0-46 1-66+0-32 27-0-37-0 30-0-34-0 5:0 
AL 73:320:96 3-84+0-68 61.8-84:8 64°0-77°0 5-2 
PL 97-21-66 6862-21-18 76-6-117-8 80'0-113-0 7:0 
Sens. 31:0 with head 15:0 wide. 


Genus NEOSCHOENGASTIA Ewing 1929. 


Manual of External Parasites 1929, 187. Genotype Schóngastia americana 

Hirst 1921, Ann. Mag. Nat, Hist., (9), 7, 37, (larvae). 
= Paraschingastia Womersley 1939, Tr. Roy. Soc. S. Aust, 63, (2), 165 

Womersley and Heaslip 1943 ¿bid., 67, (1), 129, (larvae). 

Neoschéngastia Wharton and Hardcastle 1946, J. Parasit, 32, (3), 286-322, 

(larvae and nymphs). 

Ewing erected this genus for Hirst's Schóngastia americana principally 
on the chelicerae not being serrate on the inner (dorsal) margin but also on 
the palpal claw being trifurcate and the dorsal scutum being ‘‘poorly chitinized 
and tending to break up into smaller platelets”. Hirst im his description of 
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americana (loc. cit.) says, “Scutum not so definite in shape as in known 
species of Schóngastia, being weakly chitinized; posteriorly it is interrupted 
in the middle, being practically divided into two portions or wings by a series 
of (median) longitudinal parallel striations””. 

Although no figure was published with the original description, a very 
excellent one showing the above peculiar structure of the dorsal seutum is 
shown in the pamphlet ‘‘Mites Injurious to Domestic Animals," by Hirst 
(B.M. (N.H.) Econ. Ser. No. 13. 1922, p. 60). 

Although Ewing, as stated above, notes the peculiar scutal structure, he 
evidently did not regard it as of mueh generic importance, for im his later 
publications he included in Neoschöngastia many species with non-serrate 
chelicerae but with a normal seutum; particularly did he do so in his key to 
the larval genera of the Trombiculinae of 1938 (J. Wash. Acad. Sci, 28, (6)). 

In 1939 Womersley recognized two groups within the genus Neoschön- 
gastía Ewing, and separated off those New Guinea species of Gunther’s, in 
which the sentum had a ‘‘distinct raised erest in front of the pseudostigma”” 
which ''forms a very distinet wall in which the bases of the sensillary hairs 
are situated’, and “the posterior half of the sentum on each half has circular 
striations but the anterior half is pitted", as a new genus Paraschöngastia. 
Later 1943, Womersley and Heaslip designated Neoschöngastia yeomansi Gun- 
ther 1939, as type of Paruschóngastia. 

At the time, however, it was not recognized that these characters were also 
those of N. americana and it was only in 1946 that Ewing recognized that 
N. americana and P. yeomansi were eongenerie, The present writer is in full 
agreement with this, and accepts Poraschongastia as á synonym of Neoschön- 
gasta. 

This position leaves all those specles with a normal seutum and non-serrate 
chelicerae hitherto placed by Ewing and by Womersley and Heaslip 1943, etc., 
in Neoschóngastia, in need of a new generie name, for which Ewing 1946 has 
proposed Aseoschöngastia with Neoschöngastia malayensis Gater as the type 
species. Wharton 1946, in recently discussing the genus Neoschöngastia has 
further stressed the striations on the dorsal seutum as being of generic import- 
ance. He points out that these striations are those of the dorsal cutiele, the 
posterior portion of the seutum being overlapped by the cuticle. This over- 
lapping, however, is not confined to the genus Neoschöngastin. As instaneed 
in the present paper, it also occurs in a few species of Sehóngastia. (Ascoschön- 
gastia), but here the striations are transverse, whereas in Neoschingastia they 
are more or less eireular and thus differentiated from the normal dorsal 
striations. 
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NEOSCHÖNGASTIA BOUGAINVILLENSIS Wharton and Hardeastle 1946. 
J. Parasitol., 1946, 32, (3), 296 fig. (larva). 
Plate 74, fig. E. 


This species was described from Hirundo tahitica from Bougainville, 
July, 1944, and from Anous stolidus and Heterocelus incanus from Guam, May 
and September respectively, 1945. It is differentiated from all other species by 
the peculiar rounded elevation on the basal segment of the chelicerae and by 
the broadly clavate sensillae fitting into a well marked pair of pits posterior 
of the sensillae bases. 

The galeal setae are nude, and on the palpi the femoral and geuual setae 
are strongly branched; the tibia with the dorsal seta nude, the Jateral nude or 
with an indistinet branch, the ventral distinetly branched. The seutum is as 
figured (after Wharton and Hardeastle) with the lateral margins strongly 
concave and the posterior margin moderately shallow but concave medially. 
The DS are ca. 90 in number and from 374 long anteriorly to 334. posteriorly, 
in rather indefinite rows. All coxae unisetose. Ventral setae 10-804 long, 
about 80 in number posterior of coxae III, Tarsus III without any long nude 
seta. 

The Standard Data from Wharton and Hardeastle's data for 4 specimens 
treated statistically are: 


Standard Theoretieal Observed Conf. of 
Mean Deviation Range Range Variation 
AW 58-75+1:75 3-50+1-24 48:25-69:25 955:0-63:0 6:0 
PW 87-75+1-93 3-86+1-36 76-2-99-3 84-0-92-0 4-4 
SB 29:25+1-11 2:232:0-78 22:6-35:9 27:0-32-0 7:5 
ASB 29-75+0-63 1-26+0-44 2595-33-55 28-0-31-0 4.2 
PSB 26-0+1-18 3-37+1:68 15-9-36-1 24-0—31*0 12-9 
SD $5:76z-1:18 2+36%0-83 48- 05-62-85 540-590 4-2 
A-P 41-75+2:01 4-03+1-42 29- 65-53-85 86-0-45.0 9-6 
AM 60-75+1-65 3:-30+1-17 50-35-70-15 56:0-64-0 5:5 
AL. 60-50-29 0-5710-20 58-8-62-2 60:0-61:0 0-95 
PL 60-252-0-26 0:502c0-25 58:75-61:75 60-0-61-0 0-8 
Sens 35:530-96 1:912-0-68 29:8-41-2 84:0—38-0 5-4 


Plate 75, fig. E. 


NEOSCHONGASTIA STRONGI Wharton and Hardeastle 1946. 


J. Parasitol., 1946, 32 (3), fig. (larva). 


Described from larvae from Numenius phaéopus from Guam, July, 1945, 


and from Arenaria interpres from Peleliu, September, 1945. 


Distinguished 
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from all other species by the nude seta on the palpal genu, the relative close- 
ness of the sensillae bases and the sensillae themselves lying in depressions an- 
terior of the sensillae bases. Galea] setae nude, as are also the dorsal and lateral 
setae of the palpal tibia. 

The dorsal setae are from 35% to 17x long, with a pair of humeral setae 
plus ca. 70 in irregular rows. Coxae III unisetose. Tarsus of leg III with a 
long nude seta. 

The Standard Data given by Wharton and Hardcastle for 3 specimens, 
treated statistically are: 


Standard Theoretieal Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 40-0+1-0 1-73#0-71 348-452 39-0-42-0 4:3 
PW 65:321-2 2-08+0-85 59-1-71-5 63-0-67-0 3-2 
SB 13-0+1:15 2>00+0+82 7-0-19+0 11.0-15:0 15-4 
ASB 3370-67 1-153+0-47 30-2-37-2 33-0-35-0 3-4 
PSB 14-30-67 1-150: 47 10-8-17-8 13-0-15-0 8-0 
SD 48-0+1:15 2-020-82 42-0—54-0 46*0—50-0 4-2 
A-P 34-3+0-88 1-532-0-62 29-7-38-9 33-0-36:0 4-4 
AM 24:3£1-45 2:52+1-03 16-8--21-3 22.0-27-0 10:3 
AL 36-7+1:20 2- 080-85 30:5-39-0 35-0-39-0 6:7 
PL 38-73-18 5-514225 22-2-55:2 35-0-45-0 14-2 
Sens. 21-5405 0-71+0-35 19-4-23-6 21-0-22-0 3-3 


NEOSCHÖNGASTIA MONTICOLA Wharton and Hardcastle 1946. 


J. Parasitol., 1946, 32, (3), 301, fig. (larva). 


Plate 75, fig. D. 


Deseribed from Monticola solitarius from Okinawa, from June to August, 
1945. 

In this species the form of the sensillae is unusual for this genus, these 
being very long with a long and clavate attenuated head, furnished with long 
fine setules. The scutum is as refigured here, after Wharton and Hardcastle, 
with PL very much longer than AM or AL. The galeal setae are short and 
nude. On the palpi the femoral and genual setae are branched as is the ventral 
tibial; the dorsal und lateral tibial setae are nude. 

The DS setae number 38 to 40, are from 62,4 to 39, long, and arranged 
ca. 2.8.6.6.6.6.4.2. All coxae unisetose, only 2 sternal setae and posterior of 
coxae III about 50 setae. A nude long seta on tarsi III. 

The Standard Data, treated statistically for the measurements of 5 speci- 
mens given by Wharton and Hardeastle are: 


Mean 

55:8+1:5 
77-8320 
32-4+0-82 
24-6+0-60 
26-4+1-25 
51-01-82 
27:20:20 
42:622-77 
35:0—+0-83 
75:2+2-80 
70-75+2-80 


Standard 
Deviation 
2:682-0-85 
4-38271:38 
1:838250-82 
1-34+0-42 
2:7192-0-: 88 
4-(06+1:28 
0-452c0-14 
6°19+1-96 
1-87#0-59. 
6261-98 
5-68+2-01 


Theoretical 
Range 

47:8-63-8 
64-7-90-9 
36-9-37-9 
20:6-28:6 
18-0-34-8 
388-632 
25-9—28.5 
24-1-61-1 
29:4-40-6 
56:4-04-0 
53:75-87:75 


J. Parasitol, 1946, 32, (3), 302, fig. (larva). 
Plate 75, fig. A. 
Deseribed from Monticola solitarius and Streptopelia orientalis from Okin- 


awa, May and July, 1945. 
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Observed. 
Range 

54:0-60-0 
72-0-82-0 
30-0-34:0 
24-0-27-0 
24-0-31-0 
48-0-58-0 
27.0-28.0 
36-0—49-0 
33-0-37 0 
660-820 
63-0-75-0 


NEOSCHONGASTIA POSEKANYI Wharton. and Hardeastle 1946. 
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Coeff. of 
Variation 


4-8 
5:6 


This species ean be distinguished as in the key. As stated by the above 
authors it is close to gallinarum but can be at once distinguished by the long 
nude seta on tarsi IIT. 

The dorsal seutum is roughly rectangular and rather long, with the mar- 
gins lightly sinuous; AM is much stronger and with longer branches than AL 


or PL, but shorter than these. 
truncate, and their bases much nearer to ATL than to PL. 


The sensillae are globular with the tip rather 


The galeal setae are nude, and on the palpal femur, genu and tibia only 


the dorsal tibial is nude. 
from 52, to 43p long, and are arranged 2.8.6.8.4 


All coxae unisetose. 


the ventral setae are 6.6.2.6.2.2. 
The Standard Data, treated statistically from 5 specimens, quoted by 
Wharton and Hardeastle are: 


AW 
PW 
SB 
ASB 
PSB 
SD 
A-P 
AM 
AL 
PL 
Sens. 


Mean 
75-2:2-1:46 
79-8+1-33 
47:42-1:36 
25-42-1-03 
33:621-17 
59-02-1:34 
29:4+0-68 
49-01-14 
74-84-42 
52-14-5157 
29-75+1-61 


Standard 
Deyiation 
3:27+1-03 
2-97 0-94 
‘05-40-96 
-30=0-73 
-5140-82 
-00%0-95 
-51+0-48 
5550-81 
:88+3:12 
3:51z:1-11 
3-59+1-13 


to to M oo fs pO 02 


Theoretical 
Range 

65:4—85:0 
70-9-88:7 
38-3-56:5 
18-5-32-3 
25:8-41:4 
50-0-68-0 
24-9-33:9 
41-4-56:6 
45-2-104-4 
41:9-62-9 
18:95-40-55 


Observed 
Range 

70-0-78:0 
77-0-84.0 
45:0-52-0 
22-0-27-0 
29-035-0 
56:0-63:0 
28-0-31-0 
45-0-52-0 
66-0-91-0 
49-0-56-0 
27:0-35-0 


The dorsal setae number 34, 
Posterior of coxae III 


Coeff. of 
Variation 


He 
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NEOSCHÖNGASTIA GALLINARUM (Hatori 1920). 

Trombicula gallinarum Hatori 1920. Taiwan Igakkai Zasshi, No. 209, pl. II, 
fig. 1-6; Kawamura and Yamaguchi 1921, Kitasato Archiv, Exper. Med, 4, 
169; Fletcher, Lessler and Lewthwaite 1928, Tr. Roy. Soc. Trop. Med. 
Hye., 22, 161. 

Neoschéngastia gallinarum, Sugimoto, 1936, J. Jap. Soc. Veterinary Sei, 15, 
201; Wharton and Hardcastle, 1946, J. Parasitology, 32, (3), 292, 


Paraschóngastia gallinarum, Womersley and Heaslip 1943, Tr, Roy. Soc. 
S. Aust., 67, (1), 130, 


Schüngastia gallinarum, 1947, Sig Thor and Willmann, Das Tierreich, 71b, 304, 
Plate 69, fig, A-E. 


This specific name was attributed by Kawamura and Yamagnehi to Hatori 
for a “red mite”? from fowls in Formosa. At the time of publishing their 
paper in 1943, Womersley and Heaslip had been unable to find any reference 
to the use of this specific name, or of any figures or description by Hatori, and 
therefore gave Kawamnra and Yamaguchi as the author. Sugimoto, 1936, in 
bis paper gives the above reference to Hatori's paper which appears to have 
contained figures and description. I have, however, not been able to obtain 
Hatori’s paper, but from the evidence it appears that gallinarum must be attri- 
buted to Hatori himself, 

Sugimoto (1936) described and figured the larvae also from Formosa. 

Fletcher et al, (1938) referred to a “red mite?” of fowls and other birds 
from the Federated Malay States, but did not give a description and only 
figured the dorsum and dorsal seutum. Their figures, however, compared with 
those of Kawamura and Yamaguchi and of Sugimoto are not very convincing 
as to the identification. Kawamura and Yamaguchi gave the following details 
of the larvae: seutal length 42%, seutal width 65-1», sensillae 22-5u long with 
head 14:5 x 14-54 and strongly ciliated; DS 33, long and arranged 14.10.6.8.6 
(i.e. 44 in number). 

From their figure, however, the DS are 2,11.9.8.6.2 or 38 in number. 
Sugimoto shows them as 2.10.8.8.6.6.2 or 42 in number. 

The Standard Data computed from Kawamura and Yamaguchi’s figures 
and data in 1943 by Womersley and Heaslip were: AW 52-0, PW 60:0, SE 
35-0, ASB 16-5, PSB 26-5, SD 43-0, A-P 31-0, AM 32-0, AL 35-0, PL 50-0, 
Sens, 22-5 with head 14-5/14-5. 

Fletcher et al. 1938 give the DS as 2,12.10.8,6.4,2 (44) and from their 
figures the Standard Data were computed (1943) as: AW 52-0, PW 60-0, SB 
42-0, ASB 19-0, PSB 26-0, SD 45-0, A-P 30-0, AM 34-0, AL 35-0, PL 33-0, 
Sens. 26-0. 
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This species was placed by Womersley and Heaslip 1943 in Paraschongastia 
(= Neoschóngastia) on the presence of the pronounced transverse crest from 
which the sensillae arise. None of the figures extant, however, shows the 
typical cuticular striations of this genus. 

The type and 19 paratypes are stated by Sugimoto (1936) to be in the 
Taihoku Imperial University Museum, Taihoku. 

Recently at my request, Dr. J. R. Audy has recovered this species from 
fowls at Kuala Lumpur, F.M.S., and from 4 specimens sent to me, the follow- 
ing redescription and figures are given. These specimens agree very well with 
the details and figures given by Fletcher e£ al.1928, Kawamurra and Yamaguchi 
1921, Sugimoto 1936, and Hatori 1920. There is no doubt but that the Kuala 
Lumpur specimens are identical with Hatori's Formosan material. 

Re-description of Larvae. Shape broadly oval, widest anterior of the 
middle. Length (engorged) to 390p, width to 3202. Scutum rather small, 
somewhat trapezoidal, with sensillae wide apart in a distinet crest and 
placed nearer to line of AL than to PL; AM scutal seta the shortest, AL -and 
PL subequal with PL slightly the shorter; sensillae globose and setulose; pos- 
terior half with semicircular striations, anterior half punctate. Eyes well 
developed, on ocular shields; posterior eyes the smaller, Chelicerae simple 
with only the apical trieuspid cap, and an inner subapical forwardly directed 
tooth. Palpi with trifurcate tibial claw; setae on femur, genu and tibia all 
ciliated or branched. Galeal setae ? nude. Dorsal setae 46 in number, 
arranged 2.10.8.6.8.6.4.2, to 334 long. Ventrally with paired branched setae 
on maxillae, a pair between coxae I and between coxae IIT, a single fine and 
short ciliated seta on each coxa, and behind coxae III 40 setae, arranged 
8.8.6.4.6.6.2, to 304 long. Legs: I 240% long, II 200p, III 227%; tarsi I and 
II with usual dorsal sensory ród, III with a long nude seta. 

The Standard Data derived from the 4 recent specimens from Kuala 
Lumpur are; 


Standard Theorctical Observed Coeff. of. 
Mean Deviation Range Range Variation 
AW 55-3240°70 1-40+0:49 51-1-59-5 53:2£-56-0 2-5 
PW 67:9>+0-70 1-403-0-49 63 -7-72-1 67:2-70-0 2:0 
SB 42-0 No variation reeorded 
ASB 19-6 No variation recorded 
P&B 25:2 No variation recorded 
SD 44-8 No variation recorded 
A-P 28-7+0-70 1-400:49 24-5-32:9 28-0--30-8 4:9 
AM 29:9+0-93 1-61#0-66 251-947 28:0-30-8 5-4 
AL 45-5270: 70 1-40+0:49 41-3-49.7 44*R-47-6 3-1 
PL 45-7+1-34 2-692-0.95 37-6-53:8 42:047:6 5-9 


Sens. 83-6 with head 19-2/22-4. No variation recorded. 
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NEOSCHÓNGASTIA BACKHOUSEI Gunther 1939, 


Neoschöngastia fournieri Gunther 1938 (nom. nud.), Med. J. Aust., 2, 202. 


Neoschéngastia backhousei Gunther 1939, Proc. Linn. Soe. New South Wales, 
64, (1-2), 89; Wharton aud Hardeastle 1946. 3. Parasitol., 32, 294. 


Paraschéngastia backhousei Womersley 1939, Tr. Roy. Soc, S. Aust., 63, (2), 
165; Gunther 1940, Proc. Linn. Soc. New South Wales, 65, (3-4), 252; 
Womersley and Heaslip 1943, Tr. Roy. Soc. 8, Aust., 67, (1), 130. 


Plate 69, fig. F-J. 


No fresh material of this species has been collected since the original dis- 
covery. The palpal claw is much more slender than in yeomansi and well sur- 
passes the tip of the palpal tarsus. The setae on the palpal femur and genu 
are well branched but not so much as in yeomansi; on the tiiba the ventral 
seta is branched, the dorsal nude and the lateral one- or two-branched, not nude 
as stated by Gunther. The chelicerae are probably much as in yeomansi and 
other species, but Gunther's figure is not clear and in the type specimen they 
are broken off. The galeal setae are short and branched as figured here. On 
the dorsum the setae are uniform im structure without any specialization 
posteriorly. 

Coxae HI is unisetose. Leg III is missing. 

The Standard Data as given in 1943 (loc. cit.) are: AW 58-0, PW 72:0, 
SB 48:0, ASB 23-5, PSB 25-0, SD 48-5, A-P 42-0, AM 37:5, AL 47-0, PL 
42-0, Sens. 30:0 with head 15/20. 

Loc. Bulolo, New Guinea, ex Megapodius duperreyi 1939 coll. C. Gunther 


NEOSCHÖNGASTIA EGRETTA Wharton and Hardeastle 1946. 
J. Parasitol., 1946, 32, (3), 504, fig, (larva). 
Plate 74, fig. G. 


Deseribed from Egretta intermedia from Okinawa, August, 1945, and from 
E. intermedia, Demigretta saora, Anous stolidus and Pluvialis dominica from 
Ulithi Atoll, August, 1945. 

This species differs from backhouset Gunther in the posterior dorsal setae 
not arising from platelets and in lacking the posterior dorsal pitting. 

The galeal setae are branched, and the setae on the palpal femur and genu 
and the ventral. on the tibia are branched. The sentum is as figured from 
Wharton and Hardeastle. The sensillae are globose with rather a thick and 
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relatively long pedicel and the heads Be in rather ill-deñned pits posterior o£ 

the sensillae bases, and these pits are surrounded Dy the entieular striations. 
The dorsal setae range from 452 to 21p in length and there are 2 humeral 

setae followed by 66-74, arranged anteriorly in rows of ca. 10. All cozae 


unisetose, and posterior of eoxae about 64-70 ventral setae, 


No nude seta on 


tarsi III. 
Wharton and Hardcastle's data for 4 specimens treated statistically are: ' 
Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 65:3-=1:67 2:89271*18 56-6-74-0 62-0—57-0 4:4 
PW 73:38:70: 78 1:442-0:51 67-95-7855 72:0-74-0 2-0 
SB 53-02c1-06 2:45+0:87 48:7-59-3 50-0-55-0 4-6 
ASB 21-75+0:95 1-89:+0r67 16:0-27-4 20.0-24-0 8-7 
PSB 30-5+1:85 3:70+1-30 19:541:5 28-0-36-»0 12-1 
SD 52-252 -60 5191-84 36:9-68-1 49 -0—60 -0 9:9 
A-P 81-5+1-26 2-513:0-89 24 -0-39-0 29-0-35-0 8:0 
AM 27-72:1-76 8-052-1:25 18-6-36-8 25:0-31:0 11-0 
AL 57:3£1-33 2:13£0:94 5-04-64-2 56-0-60-0 4-0 
PL 37:0+1-22 2-4520.27 29-7-44-3 35:0-40-0 6:6 
Bens. 31-0 Only one measurement. 


NEOSCHONGASTIA STRUTHIDIA Sp. n. 
Paraschöngastia sp., Gill, Moule and Reik, 1945, Aust. Vet, J. 32, fig. (5). 


Plate 70, fig. F-J. 


Deseription of Larvae. Shape broadly oval, almost cordate. Length, 
engorged 4504, width 3304. Dorsal scutum as figured with the anterior margin 
sinuous, convex medially and laterally; posterior margin rather deep, sinuous 
and concave medially; surface anterior of sensillae bases with large but sparse 
tuberculations; sensillae globose, apparently nude or with only minute incon- 
spieuous setulations, the bases about midway between lines of AL and PL, 
situated in the usual transverse crest-like wall; posterior with circular stria- 
tions. Eyes 2-+ 2, with distinct ocular shields, the anterior eye the larger 
and more prominent. Chelicerae as figured, with the usual apical trieuspid 
cap, but the forwardly directed subapical inner tooth not as prominent as in 
other species. Galeal setae short and with a few branches. Palpi stout, tibial 
claw trifurcate, median prong over-reaching tip of tarsus; setae on femur and 
genu long and strongly branched; on tibia, dorsal nude, lateral with a few 
indistinct branches, ventral slender and shortly branched; tarsus with the 
usual subapical and gub-basal sensory rods and 4 or 5 ciliated setae. Dorsal 
setae slender and very shortly ciliated, 32 in number and arranged: 2.8.6.6.4.4.2, 
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to 54 long. Ventrally with the usual pair of branched setae on gnathosoma, 
one on all coxae, a pair between coxae I and between eoxae III and thereafter 
6.4.6.4.2.2, to 40» long. Legs: I 4204 long, II 360%, III 4404; tarsi I and 
IT with the usual dorsal rod-like setae, III without a long nude seta, the corre- 
sponding setae being shortly but distinetly eiliated; tarsi 1 without the eon- 
spicuous dorsal subapical lobe of entomyza. 

The Standard Data from the type and 5 paratypes are as follows: 


Standard Theorctical Observed Coeff. of. 
Mean Deviation Range Range Variation 
AW 75:5-+0-92 2:263-0*65 687-828 - 73-0-79.0 3-0 
PW 85-0+0'77 1:90--0-55 79:3-92-7 82-0-88-0 2.9 
SB 43-00-63 1:55+0-45 38-3-47-7 42-045-0 3:6 
ASB 22-5+0-67 1:6420-47 17:6-27:4 21-0-24:0 7-3 
PSB 80:32c0.36 0:822:0-23 27:9-32-7 30-0-32-0 2-7 
SD 52-8+0-89 2-14+0-62 46-4-57:2 51-0-56-0 4-0 
A-P 33-0 No variation recorded 
AM 57-6-=0-60 1-34-+0-42 53:6-61°6 57 -0-60 -0 2.3 
AL 85:80:83 2-04+0:59 79:7-01-9 85:0-90-0 2-4. 
PL 51-75+1:43 2-87+1-01 431-604 48-u-54:0 55 


Sens, 32-0 with head 54/24, 


Loc. Deseribed from 6 specimens from an Apostle Bird, Struthidia 
cinerea. from Logan Downs, Clermont, Queensland 1944 (D. A. Gill). 

Remarks. The slide containing the type and two paratypes is in the 
McMaster Laboratory, Sydney and another slide of 3 paratypes is in the 
South Australian Museum collection. I am indebted to Mr. D. A. Gill of the 
MeMaster Laboratory for the opportunity of deseribing this material. 


NEOSOHÖNGASTIA RETROCINCTA Gunther 1939.- 


Neoschéngastia retrocoronata Gunther 1938 (nom. nud,), Med. J. Aust, 2, 
(6), 202. 

Neoschöngastia retrocineta Gunther 1939, Proc, Linn, Soc. New South Wales, 
64, (1-2), 87; Wharton and Hardeastle 1946, J. Parasitol, 32, (3), 295. 
Paraschongastia retrocincta, Womersley 1939, Tr. Roy. Soc. S. Aust., 63, (2), 
165; Gunther 1940, Proc. Linn. Soc. New South Wales, 65, (34), 247; 

Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 67, (1), 131. 


Plate 70, fig. A-E. 
Tn this species the palpal claw is trifurcate with the median prong about 
twice as long as the others and reaching well beyond the tip of the palpal 
tarsus. The setae on the palpal femur and genu are strongly branched; on 
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the tibia the ventral seta is strongly branched, the dorsal nude, lateral 2-3 
branehed; long dorsal seta on palpal tarsus somewhat fasciculate. Chelicerae 
as in yeomansi, Galeal sctae 2-3 branched. 

Posteriorly on the dorsum and venter is a semicireular area demarcated 
by a circle of stout, finely serrated spines to 724 long; inside the area are a 
number of large, more. or less reetangnlar to round, finely pitted platelets from 
which arise short, 25% long, pointed and finely serrate sectae. The dorsal setae 
are normally ciliated and tapering to 40p long. 

Coxae IIT are furnished each with 2 setae; tarsus III has not got a long 
nude seta as stated by Gunther, the corresponding seta being finely but perhaps 
less ciliated than the others. 

The Standard Data for the type and 3 paratypes reported on in 1943 
(loc, cit.) and 3 specimens from scrub at Lae, New Guinea, 9th April, 1944 
(R. N. McCulloch) and 1 specimen from the mound of a bush turkey Dobodura, 
June 1944 (G .M. Kohls), N.G., are as follows : 


Standard Theoretical Observed Coeff, of 

Mean Deviation Range Range Variation 
AW 7i-42-0-70 2-002-0-50 65:4-77:4 70-0—75-0 2:8 
PW 84-521-35 3:82+0-95 73°1-95-9 30-0-91:0 45 
SB 55-5--0:71 2-00-270:50 49-5-61°5 54-0-60-0 3-6 
ASB 28-0 No variation recorded 
PSB 21-3+0-76 2-01+0-54 15°3-27°3 21:0-25:0 9-4 
SD 44:4+0-53 1-39+0:37 40-2-48-6 42:046:0 3:1 
A-P 35:25--0-25 0-713-0-18 33-15-3735 34-0-36:0 2-0 
AM. 36°0 No variation recorded 
AL 72-01-07 2:8320:76 63+ 6--80-4, 70-0-76-0 3-9 
PL 51:4+1-49 3:95+1-06 39-7-63-1 44-0-56-0 7:7 
Sens. 36:0 with head 20/27. 


NEOSCHÖNGASTIA YEOMANSI Gunther 1939, 
Neoschüngasiia jamesi Gunther 1930 (nom. nud.), Med, J, Awst., 2, 202. 
Neoschóngastia yeomansı Gunther 1939, Proe, Linn. Soc. New South Wales, 
64, (1-2), 81; nec. Wharton and Hardcastle 1946, J. Parasit., 32, (3), 293. 


Paraschöngastia yeomamsi Womersley 1939, Tr, Roy. Soc. S. Aust, 63, (2), 
166; Gunther 1940, Proc. Linn. Soc. New South Wales, 65, (8-4), 252; 
Womersley and Heaslip 1943, Tr. Roy. Soc. Š, Anst., 67, (1), 131. 


Plate 71, fig. A-R. 


In this species the palpal claw is trifurcate and short and stumpy, with 
the median and longest prong only slightly over-reaching the apex of the 
palpal tarsus. The chelicerae are more serrate, with an apical tricuspid cap 


258 RECORDS OF THE S.A. MUSEUM 


of which the ventral tooth is rather pronounced, and on the inner (dorsal) edge 
with a prominent forwardly directed tooth, The galeal setae are short with 
4 or 5 branches. The setae on the palpal femur and genu are long, with long 
outstanding branches; on the tibia the dorsal and lateral setae are relatively 
short and nude; the ventral tibial seta is much longer with about 4 long 
branches; the palpal tarsus carries the usual subapical and sub-basal sensory 
rods and 5-6 ciliated setae, the longest of which is fascienlate, and over- 
reaches apex of claw. There is no long nude seta on tarsi III as stated by 
Gunther (a sub-basal long outstanding seta is present but distinctly, though 
shortly, ciliated). 

The dorsal scutum is as figured with AL the longest, and AM the shortest 
and situated well posterior of line of AL; the sensillae are situated wide apart, 
about equidistant between lines of AL and PL, globose with very fine villosity, 
and their bases in a erescentie wall; the anterior half of the seutum is pitted, 
and the posterior half with circular overlapping striations. 

The scutal and anterior dorsal setae are tapering, closely and shortly 
ejliated. The anterior dorsal setae number approximately 70, followed posteri- 
orly by an area, more or less pitted and carrying about 40 stout spine- or awl- 
like setae, situated on platelets, and with their margins sparsely serrated; the 
anterior setae are from 45 to 354 long, decreasing posteriorly, and the pos- 
terior spines to 42, long. 

Coxae I and II are unisetose but III are bisetose. In 7 paratypes in 
the South Australian Museum, 5 paratypes in the collection of Wharton and 
Hardeastle, as well as in two specimens from Lae, New Guinea, there is no 
variation in the setation of coxae III. The setae on coxae I and II are very 
long. 

Ventrally, behind eoxae UI are about 48 tapering ciliated setae anterior 
of the anus, and then about 40 serrated spines on platelets as on the dorsum. 

The Standard Data for 7 paratypes and two specimens from Lae, N.G, are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation. Range Range Variation 
AW 77:15+0:49 1:472-0-35 72-75-81-55 75-6-78-4 1-9 
PW 103+121-85 2:562-1-31 36-4-119:3 98+0-113-0 54 
SB 64-12-0-56 1-684039 59- 1-69*1 61-5—67-2 2-6 
ASB 30:50:31 0-93+0-22 27-7-33 3 28-0-30-8 3-0 
PSB 28:32-0-31 0:9320-22 25-5+31+1 28-0-30-8 3-3 
8D 58-8+0:47 1-40#0-33 54-663 -0 56-0-61-6 2-4 
A-P 36:420:56 1-98+0'47 a80-.5—42-3 33:6-39-2 5:4 
AM 39:22-71:23 3-232-0-86 32:5-45-0 33-6—42*0 8.2 
AL 83:1+0-87 2-46--0-62 75-7-90-5 78-4-86-8 3-0 
PL 55'6+0:40 1:06+0-28 52-4-58-8 53:2-56:0 1-9 


Sens. 39.2 with head 20/28, No variation recorded. 
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Loc. and Hosts. From Megapodius duperreyi from Bulolo, N.G. (Gunther 
1939), and two specimens from Lae, N.G., 9/4/1946 (R. N, McCulloch), col- 
lected on boots. 

Remarks. In 1946, Wharton and Hardcastle, recorded as N, yeomans: 
Gunther, 5 specimens from Pelelin and Palau Islands in the Western Pacific, 
from Gallus gallus and Megapodius laperouse respectively. 

Of these specimens, which they compared with 5 paratypes of yeomansí, 
they found that one had 2-++ 3 setae on coxae III, three had 3 +3, and one 
4 + 4. 

In the present paper, two new species are recognized, which, while closely 
related to yeomansi, both differ in having the setae on cozae 111 normally 
3--3, but variable from 2 to 4 on either side. From fourteen specimens of 
yeomanst known to me, there is no variation from the normal 2 + 2, The new 
species, mcqueeni, from Bougainville, however, shows 3 + 3 in 5 out of 6 speci- 
mens; the other specimen has 3 +4. In 31 specimens of awiensis sp. n, from 
Owi Island, Dutch New Guinea, 15 have 3 + 3, fourteen have 3 +4, and two 
have 2 +3, 

As there are, however, other differences between these three species, it’ 
would appear that the Peleliu and Palau speeimens may be either mequeeni or 
owiensis but almost certainly not yeomansi Gunther. Unfortunately, Wharton 
and Hardeastle do not give figures or details sufficiently to fix their material 
at present. The Standard Data given, suggests, however, its tentative associa- 
tion with owiensis sp. n. 


NEOSCHÖNGASTIA OWIENSIS SD. n. 


Plate 71, fig. F-H; 72, fig. A-B. 


Description of Larvae. Length (unengorged) to 3302, width to 2102. 
Shape oval, slightly wider anterior of middle. Dorsal seutum as figured, with 
scutal setae tapering with long, outstanding branches; AM the shortest and 
well behind line of AL, AL the longest; sensillae distinctly setulose, more so 
than in yeomansi; anterior half of seutum pitted, posterior half over-lapped 
with circular striations. Eyes 242, on distinct. ocular shields. Chelieerae 
with apieal trieuspid eap, and on iuner (dorsal) edge with a strong, forwardly 
directed subapical tooth. Galeal setae fine with only 2 or 3. fine branches. 
Palpi stout, femur aud genu with strongly branched setae; dorsal and lateral 
setae of tibia nude, ventral branched; palpal tarsus with 4 or 5 ciliated setae, 
the longest slightly faseieulate, and the usual subapieal and sub-basal sensory 
rods; claw short and stumpy, trifureate, Dorsal setae with long outstanding 
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ciliations on anterior rows; anteriorly approximately 76, posteriorly approxi- 
mately 46 stout, awl-like spines, distinetly ciliated rather than serrated as m 
yeomansi. Ventrally a pair of branched setae on maxillae, one fairly long on 
coxae I aud II, and normally 3+3 (frequently 344, rarely 2+3) on 
coxae 111; a pair of branched setae between coxae T and between coxae III, 
and thereafter approximately 50 tapering eiliated setae anterior of anus, and 
approximately 40 spines behind anus, similar to dorsal spines. Anterior dorsal 
setae to 4öa, posterior spines to 424. 

Legs: I 3904 long, II 300%, III 3904; tarsi I and IT with usual dorsal 
sensory rod; III without any long nude seta. 

The Standard Data for 31 specimens are: 


Standard. Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 79:7—0-39 2-16—0-28 73-2-86-2 75:6-84:0 2-7 
PW B3:5-+0:41 2:26—+—0-29 86:7-100:3 89:6-98-0 2-4 
5B 62-15+0-31 1-70+0- 22 57 -05-67 25 58 :8-64:4 2-7 
ASB 28:30:15 0-83+0-10 25:8-30:8 28:0-30:8 2-9 
PSB 27:452-0-20 1-11+0-14 24-15-30-75 25»2-28-0 4-0 
SD 55:70.23 1130£0:16 51-8—59:6 538:2-58.8 2:3 
A-P 35-30-27 1-53+0-:19 30-7-39:9 38:6-30-2 4-3 
AM 34-8+0-39 2-1320-27 28-4-41-2 28° 0-392 6-1 
AL 30-80-58 3:21+0-41. 71-2-90-4 72-8-84:0 4:0 
PL 51:-6+0.55 3:0420-39 42-5-60-7 476-560 6-0 
Sens. 39-2 with head 20/28, No variation recorded 


Loc. Twenty-two specimens from boots, Owi Island, Dutch New Guinea, 
July and August 1944 (G. M. Kohls), and nine speeimens from somewhere in 
the Western Paeific, (U.S. Navy, 3,505, A8). 

Remarks. This species is close to yeomansi Gunther, but differs mainly in 
the setation of eoxae IIT, the nature of the dorsal and seutal setae, and in the 
Standard Data. From mequeeni sp. n., from Bougainville, it differs in the 
much larger dorsal scutum, and the very different Standard Data, 


NEOSCHÖNGASTIA MCQUEENI SP. n. 
Plate 72, fig. C-G. 


Description of Larvae. Shape ovoid. Length (uuengorged) to 2704, 
width to 1802, Seutum as figured, with AL the longest and AM the shortest 
and about in line with AL; all seutal setae with long ontstanding brauches; 
sensillae globose and distinetly with fairly long setules, their bases wide apart 
and in a crest about midway of the seutal depth. Eyes 2 + 2, on distinct ocular 
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plates. Chelicerae with apical tricuspid cap, and on inner (dorsal) edge a 
strong forwardly directed subapical tooth. Galeal setae fine with 2 or 3 fine 
branches. Palpi fairly stout; setae on femur and genu with fairly long 
branches; on tibia dorsal and lateral nude, ventral shortly branched; tarsi 
with the usual subapical and suh-basal sensory rods and 5 to 6 ciliated setae; 
tibial claw trifureate but not short and stumpy as in yeomensi and owiensis. 
Dorsal setae, anteriorly approximately 60 in 6 rows of fine, tapering setae with 
long outstanding setules, posteriorly with about 28 stout awl-liké spines with 
distinct short eiliations; anterior setae to 42u long, spines to 284. Ventrally, 
with a pair of branched setae on maxillae, one on each of coxae I and II, three 
(rarely four) on each of eoxae III, a pair between coxae I and between 
coxae III and thereafter ca. 42 fine ciliated setae followed hehind the anus by 
ca, 36 spines similar to those on dorsum, The setae on cozae I and II are not 
as long as in yeomansi and owiensis. 

Legs: I 3404 long, II 300, III 3304; tarsi I and II with dorsal sensory 
rod, IJI without any long nude seta. 

The Standard Data for the type and 5 paratypes are: 


Staudard "l'heoretieal Ohserved Coeff, of 

Mean Deviation ‚Range Range Variation 
AW 65:50:68 1:5320:48 60-9-70:1 644—072 2:3 
PW 74-5+1-B8 3:76+1:19 03-2-85:8 70:0-78+4 5:0 
SB 47:6 No variation recorded 
ASB 26-60-40 0°98+0'28 23:7-29:5 25°2-28-0 3-6 
PSB 22-4 No variation recorded 
SD 49-00-40 0-982-0:28 46:1-51-9 47-6-50-4 2-0 
A-P 32:740°59 1-44 20-42 28:4-37-0 30°8~33°6 4:4 
AM 32-22-0-81 1:62-£0:257 27-4-37-0 30-8-33-6 5:0 
AL 57-:-4--0-81 1°62+0:57 52-6-62-2 96:0-58-8 2-8 
PL 42-0 No variation recorded 
Sens. 28-0 with head 19/19. No variation recorded. 


Loc. The type and 5 paratypes in the collection of the South Australian 
Museum, from a small island to the North of Bougainville, August, 1946 
(G. H, McQueen). 

Remarks. This species is very closely related to both owiensis and yeo- 
mansi but differs from these in the much smaller dorsal seatum and Standard 
Data, and particularly in the tibial palpal claw not being stumpy. The seutal 
and dorsal setae are long branched as im owiensis. The dorsal setae are 
also somewhat fewer in number. Coxae IIT is trisetose as in owiensis, but 
only rarely 4-setose (not frequently as in owiensis) ; of the 6 specimens, only 
one showed 3 + 4 setae. 
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NEOSCHÖNGASTIA ATOLLENSIS Wharton and Hardcastle 1946. 


J. Parasitol., 1946, 32, (3), 396, fig. (larva). 
Plate 74, fig. H. 


Deseribed from Numenius phaeopus from Ulithi Atoll, August, 1945, and 
also from other birds from Okinawa, July, 1945. 

This species is elosely related to namrui Wharton and Hardeastle in having 
cozae IIT with more than 5 setae, the number varying from 5 to 7. In namrui 
the number varies from 7 to 12. The galeal setae are nude, whereas in namrwi 
they are feathered, 

The dorsal seutum is as figured, after Wharton and Hardeastle, PW much 
wider than AW. The sensillae are globose, with short pedicel and the sen- 
sillae heads lie in fairly well defined depressions surrounded by the eireular 
eutieular striations. The AL setae are the longest. On the palpi the dorsal 
and lateral setae on the tibia are nude, the ventral and the femoral and genual 
are branched. 

The dorsal setae are from 21 to 49» long, with four humeral setae and 
then ca. 120 arranged in rows of 12 or less. Coxae I and II unisetose, posterior 
of coxae IIT about 100 setae ventrally. No long nude seta on coxae ITI. 

The Standard Data as given by Wharton and Hardcastle for 6 specimens 
and treated statistically are: 


Standard Theoretieal Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 46:520:95 2:34-=0-68 29.5-53:5 42-0-48-0 5-0 
PW 69-242-88 7.074204 48 -0-90-4 56-0-77-0 10°2 
SB 20°541°58 3:88+1-12 8-9-32-1 14-0-24-0 19:0 
ASB 19:52-1-06 2:5820:75 11-8-27-2 15-0-22-0 13-2 
PSR 31:21-30 3-1920-92 21-7—40-7 27-0—35:0 10-2 
SD 50-72-03 4.97 21-43 35-8-65:6 42-0-56-0 9-8 
A-P 41-7+1-92 4-722-1:36 27-6-55-8 34:0-48-0 11-3 
AM 36-22-1:14 2-790-80 17-9-34-5 21-0-28-0 10:6 
AL 47-7242 5:92+1-71 30-0—-65.4 36:0—53-0 12-4 
PL 33-0+1-05 2-6840-77 25-0-41-0 28-0—35-0 8-1 
Sens, 28-0+4-0 5:66--2-83 11.2—39.8 24-0-32:0 20-2 


Remarks. The great variability shown above is largely due to the fact 
that the one specimen recorded from Okinawa had a very much smaller seutum 
than the Ulithi specimens. 
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NEOSCHÖNGASTIA NAMRUL Wharton and Hardcastle 1946, 
J. Parasitol., 1946, 32, (3), 316, fig. (larva). 
Plate 75, fig. G. 


Deseribed from Guam from Numenius phaeopus in May, 1945, and from 
Heteroscelus incanus and Pluvialis dominica in September, 1945; and from 
Gygis alba on Okinawa in July, 1945. 

This species is remarkable in that the seutum is slightly longer than wide, 
and with PW being shorter than AW, the lateral margins slightly eonverging 
posteriorly; the antero-lateral shonlders are somewhat strongly produced for- 
wards. The latera] branches of AM are very long, those of PL not quite so 
long, but in both AM and PL much longer than in AL. Sensillae globose and 
setulose, with their bases nearer to AL than to PL. The galeal setae and all 
setae on palpal femur, genu and tibia are branched. The DS setae are very 
numerous, 444 long anteriorly to 32» posteriorly; there are about 15 setae on 
eaeh shoulder and then about 175 setae behiud these. 

Coxae 111 with from 7 to 12 setae and posterior of coxae III with ca. 150 
setae. Tarsus III without any long nude seta, but on the genua of all legs is 
a rather eharaeteristie cluster of short nude setae, 

The Standard Data for 7 specimens given by Wharton and Hardeastle and 
treated statistically are; 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 74-4+1-17 3-10>0:83 65:1-78-0 69: 0-78-0 4*8 
PW 60:2+2-06 5:46 t1:46 43 °9-76°5 53 -0-69-0 9-1 
SB 40-00-69 1-820-49 34°5-45-5 38:0-43-0 4-5 
ASB 34:42-1.92 4-28271:36 21-6-47:2 27:0-38:0 12-4 
PSB 40-02-0-5i 1:26:c0-36 36:2-42.8 39-0-42-0 3-2 
SD 74-422:2 4:98+1-56 59-7-89-1 66-0—78-0 6-6 
A-P 46-220-51 1-34+0-36 42-2-50-2 15:0-48-0 3:0 
AM 61-0271:41 3°7441°00 49-8-72-2 54-0-66-0 6:1 
AL 70-4+0-57 1510-40 65-7-74:9 69-0-73-0 2:1 
PL 70:42-72:87 7.592c2-03 47-6-93-2 60:0-78:0 10-8 
Scna, 36-7+2-15 5:70+1-52 19-6-53-8 24-0-44-0 1:6 
Remarks. Close to N. carveri bnt easily distinguished by the characteristic 


scutum; sternal setae and the clusters of nude setae on the genua of the legs. 


NEOSCHÖNGASTIA AMERICANA SOLOMONIS Wharton and Hardcastle 1946. 


J. Parasitol., 1946, 32, (3), 289-299, fig. 


Plate 74, fig. D. 

Wharton and Hardeastle 1946 described a number of specimens from 
Bougainville, Iwo Jima and Okinawa as a variety of the American species, dis- 
tinguished them mainly on the longer seutum. 
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For comparison they give the Standard Data of 5 specimens of N. americana 
americana from which the following statistics are now calculated: 


Standard Theoretical Observed Coeff. of 

Mean. Deviation Range Range Variation 
AW 49-021:14 2-55+0-81 41.4—56:6 45:0—59:0 52 
PW 66-82-1-65 8:702-1-17 55°7-77-9 62°0-72°0 5:5 
BB 30-6143 3-21+1-01 21-0-40-2 26:0-34:0 10:4 
ASP 17:423-1:29 2-882-0-01 9-0-36-0 13-0-20-0 16-5 
PSB 26-221:24 2:77 20:88 17 -9-34:5 230-290 10:5 
SD 43-8+1:65 3:70-1-17 32:7-54-9 88-0-48-0 8:4 
A-P 27:620:75 1:69+0-53 22-6-32-6 26-0-31-0 6:1 
AM 32-51-44 2:8921:02 239-411 29-0-36:0 8:8 
AL 54-75+3-66 7:32+2-58 32-8-76-7 49 -0-65:0 13:3 
PL 55-523r17 6-3512:24 36-5—74.5 52-0-65-0 11-4 
Sens. 25-31-46 2:5521:03 17-7-32-9 23 -0-27-0 10-0 


The corresponding values for nine specimens from the Southern Pacific 


from Wharton and Hardeastle’s data are: 


Standard Theoretical Observed + Coeff. of 

Mean Deviation Range Range Variation 
AW §1-72E1-38 4-16+0:98 39-2-64-2 45-0-57-0 8:0 
PW 70.22-2-0 6-01--1:42 52-2-88-2 57-0-77-0 8:5 
SB 34-0-+1-43 4-50--1-01 21-1-46-9 28-0-39-0 12-7 
ASB 25-70-81 2-14270-57 19-3-32-1 24 -0-28-0 8-3 
PSB 29-4+0-53 1-39+0-37 25:2-33:6 23 -0-31:0 4-7 
SD 55:220-83 2-19+0:59 48-6-61:8 520-590 4:0 
A-P 35-6+0-56 1-51+0-40 31-1-40-1 84-0-38°0) 412 
AM 43-621:49 4.47+1-05 30 -2-57-0 36:0-50-0 10-2 
AL 55-61-90 5701-31 38-5-72-7 440-610 10-3 
PL 57:142-29 6:88+1-62 36-577 7 42-0-66-0 12-0 
Sens, 25:8+1-0 3030-71 18-7-84-9 21-0-29-0 11-8 


From these values the form from the Solomons only differs significantly 
in ASB, PSB, SD, A—P and AM, at the 1% level, In Hirst’s figure (loc, cit.) 
there is shown a long nude seta very clearly on tarsus III, which is not men- 
tioned or figured in Wharton and Hardcastle. It is, however, present in a 
specimen, given to me by Dr. Wharton, from Iwo Jima. 

The DS are 32, arranged 2.8.6.4.6.2, and range in length from 684 an- 
teriorly to 28,4 posteriorly. The setae on the palpi femur and genu are 
branched, and on the tibia the dorsal and lateral setae have one or two short 
branches, and the ventral is distinctly branched. Coxae III trisetose. 
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NEOSCHÓNGASTIA ENTOMYZA sp. n. 


Paraschöngastea, sp, Gill, Moule and Reik, 1945, Aust. Vet. J., 32 (fig. 4). 
Plate 72, fig. HK; 73, fig. A. 

Description of Larvae: Shape oval. Length, unfed, 4054, width 2554. 
¡Dorsal seutum as in fig. 66 and plate J with the usual 5 ciliated setae and a 
pair of finely setulose glohose sensillae with their bases arising from a triple 
erest about midway between lines of AL and PL, Anterior margin sinuous 
with the shoulders anterior of the middle. Posteriorly the scutum with the 
usual erescentie striations. Eyes 2+2, very large and on prominent ocular 
shields, closely adjacent to the lateral margins of seutum, posterior eyes the 
smaller, Chelicerae with the usual apical tricuspid cap and on inner margin a 
subapical forwardly directed point. Galeal setae short, with a few short 
branches. Palpi stout, tibial claw rather slender and trifurcate, the median 
and longest prong surpassing apex of palpal tarsus; setae on femur and genu 
strongly branched; on tibia, dorsal apparently nude, lateral with one or two 
branches, and ventral with many branches; tarsus with the usual subapical and 
sub-basal sensory rods and 4 or 5 ciliated setae. Dorsal setae shortly ciliated, 
to 30x long and 26 in number and arranged 2.8.6.44.2. Ventrally with the 
usual pair of branched setae on gnathosoma, one on eoxae I and II, three on 
coxae III, a pair between coxae I and between coxae III and thereafter ca. 
6.4.4.2.4.2, to 30p long; the posterior dorsal and ventral setae are similar to 
the anterior and do not arise from platelets, Legs rather long and slender but 
I stronger and thicker than the others; tarsi I with a prominent subapical 
dorsal hump; tarsi I and II with the usual dorsal rod-like setae, III without 
any long nude seta, the corresponding setae being distinctly but shortly 
ciliated. Leg I 4704 long, H 415p, TIT 496p. 

The Standard Data from one paratype aud 13 other specimens are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 47-10-51 2:30+0-41 40-38-53 -4 44-8-50-4 4.4 
PW 68-9--0-67 2-43+0-48 61:6-76-2 64-4-72:8 3:5 
SB 30-60-59 2130-42 24-2-37:0 25:0-33:6 7-0 
ASB 20:80-38 1-4£+0:27 16:525+1 19-6-22-4 6-9 
PSB 29:40:39 1-45+027 2h-1-33-9 28-0-30°5 4-9 
SD 50-20-46 1730-33 45-0-55:4 47-6-53-2 3-4 
A-P 32-4+0:57 2.12-c0-40 26:1—-28-7 28-0-36-4 6:5 
AM 31.855074 2-08+0-52 25-6-33-1 30:S-36:4 6:5 
AL 37:82-0-59 2.145042 31-4-44-2 36-4—42-0 5:6 
PL 45-8+0-70 2530-50 38-253 +4 42: 0-50- 4 5:5 


30-8 with head 22-4/25-2, 


No variation reeorded. 
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Loc. Said to be eommon on birds in the Clermont distriet, Queensland, 
along with Trombicula (Leptotrombidium) myzantha sp. n. by Messrs. Gill, 
Moule and Reik (Aust. Vet. J., April, 1945). The birds listed as carrying this 
species by these authors are Struthidia cinerea Gould 1837, Entomyzon cyanotis 
Latham 1801, Cracticus torquatus Latham 1801, Myzantha melanocephala 
Latham 1801, Gymnorhina tibicen Latham 1801, Ocyphaps lophates Temminck 
1822 and Corvus ceeilae Mathews 1912. 

Remarks. The description is drawn up from the type and 1 paratype in 
the collection of the McMaster Laboratory, Sydney, and 1 paratype in the South 
Australian Museum, all labelled from “leather head” (blue-faced honey-eater, 
Entomyzon cyanotis) from Wolfgang, Clermont, Queensland, coll. D. A, Gill, 
18 Apr. 1944) and 1 specimen from a ''lousy jack’’ (probably an Apostle bird, 
Struthidia cinerea) from Logan Downs, Queensland, 28th Nov. 1944 (coll. 
D. A. Gill) in the MeMaster collection. The 13 other specimens from which the 
Standard Data are given were from Entomyzon eyanotis from Buekleton, C.Q. 
(5 spee.), Logan Downs, C.Q. and from Pomatostomus temporalis, Emerald, 
C.Q. (2 spec.), all in Nov. 1948 (H.W.), 

I am greatly indebted to Mr. D, A. Gill for the opportunity of describing 
this species, 

NEOSCHÖNGASTIA THOMAS! (Radford 1946), 


Paraschöngastia thomasi Radford 1946. Proc. Zool. Soc. London, 116, (2), 
(larva). 
Plate 73, fig, B-D. 


This species was briefly described by Radford from specimens from a 
Black-headed Shrike (Lamius nasutus) from Ukrul Road, Imphal, Manipur, 
11 Feb., 1946. 

In the shape of the scutum it appears to be very close to entomyza sp. n. 
only differing in that A-P is much longer and the scutum consequently deeper. 
The seutal setae are longer and the globular sensillae apparently nude. Pos- 
teriorly the seutum is overlapped by the dorsal cuticle with semicircular 
striations. The DS are slightly fewer than in entomyza and are arranged 
2.6.6.4.4.2. No details of palpi and chelicerae are available, The eyes are 
2 + 2, large, on ocular shields with the posterior eyes the smaller. The coxae 
are strongly punctate and ITI trisetose, Posterior of coxae III with 8.6.4.4.2.2 
setae ventrally. 

The Standard Data from Radford’s figures are: AW 44:0, PW 63-0, 
SB 23-0, ASB 20-0, PSB 23-0, SD 43-0, A-P 34-0, AM 37-0, AL 51-0, 
PL 54-0, Sens, 29-0. 

This species is so very close to entomyza that it may quite possibly, when 
more carefully studied from fresh material, be the same. 
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NEOSCHÖNGASTIA PAUENSIS Wharton and Hardcastle 1946. 


J. Parasitol., 1946, 32, (3), 311, fig. (larva). 


Plate 75, fig. B-D. 


Deseribed from Pluvialis dominica from Ulithi Atoll in August, 1945, 

Close to N. ewingi but differing in that there are 3—4 setaé dorsally on 
each shoulder instead of one. On the palpal femur, genu and tibia the setae 
are all branched except the dorsal and lateral tibial. 

The dorsal seutum is as figured, after Wharton and Hardeastle, with the 
lateral margins strongly concave. PL the longest but only slightly longer 
than AL, and the sensillae bases slightly in front of half-way between lines 
of AL and PL. Galeal setae with 2 short branches, 

Dorsal setae from 554 anteriorly to 304 posteriorly; as many as 5 humeral 
setae on each side, and then about 59 in rows of 10, Coxae III with 3-4 setae. 
Posterior of coxae ILI with about 60 setae. No long nude seta on tarsi III. 

The Standard Data given by Wharton and Hardeastle for 5 specimens 
treated statistically are: ; 
Observed 


Standard Theorétical Coeff, of 
Mean Deviation Range Range Variation 
AW 57-50-87 1-7320-61 52-3-62:7 56-0-59-0 3:0 
PW 77-0 No variation recorded 
SB 37-2521-11 2-18+0:78 30:6-43-9 35-0—40:0 5:95 
ASB 28:0 No variation recorded 
PSB 30-72-03 3.51+1:-43 20-2-41-2 27-0-34-0 11-4 
SD 52-53-50 4-05--2.47 45-3-59:9 49-0-56'0 9-4 
A-P 31:-25+0-75 1-50-+0-53 26-75-35:75 29-0-32-0 4-8 
AM 35-0+1.47 2-94+1-04 26-243-8 31-0-38-0 8-4 
AL 52-513:5 4-95 42-47 37-7-67:3 49-0-56-0 9-2 
PL 54-75+0-80 1-61:0:57 40-95-59:55 5310-56 :0 3-0 
Sens 29:30:89 1:530-62 24-8-33-8 28-0-31:0 5:2 


NEOSCHONGASTIA SALMI (Oudemans 1922). 


Schöngastia salmi, Ouds. 1922, Ent. Ber., 6, (126), 81 (brief diagnosis), idem, 
6, (128), 114; Salm 1923, Bull. Soc. Pathol. Exot., 16, 236-300; Walch 
1927, Geneesk, Tijds. Ned. Ind., 67, 931-932; Womersley and Heaslip 
1944, Tr. Roy. Soc. S. Aust., 68, (1), 98; Sig Thor and Willmann, Das Tier- 
reich, 71b, 304. 


Plate 73, fig. E-G. 


This species was originally briefly diagnosed by Oudemans in Ent. Ber., 
July, 1922, 6, (126), 81. Oudemans himself does not appear to have published 
any lengthy or full description, but such a description in German was drawn 
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up and is in the Oudemans”? library and manuscripts in the possession of the 
Dutch Entomological Society under the care of Dr. G. Li, van Eyndhoven. Lam 
greatly indebted to Dr. Eyndhoven for a copy of this description. 

Oudemans also made very careful and detailed drawings, and these (draw- 
ings No. 1126, 1127) are in the Oudemans’ collection in the Leiden Museum, 
but have not been published. I am indebted to Miss A. M. Buitendijk for 
copies of these. 

The species was only known from a single specimen collected by Dr, G. 
Salm from herbage at Magelang, Java. 

In 1923, Salm (loc. cit.) gave a very full description in French, which is. 
in reality a translation of Oudemans’ manuscript so that it appears he must 
have received a copy of this from Oudemans himself. Only figures, very 
erude and inaccurate of an entire dorsal view and of the third leg are given, 
but not Oudemans’ drawings. 

In his description Salm states that the unique speeimen is in his collection. 
He gives the date of Oudemans”? original description as Apr. 15th, 1922, but no 
description appeared as far as I have been able to ascertain until July Ist, 
1922. 

The various characteristics of the animal and the different measurements 
given by Salm agree with Oudemans' manuscript description and the same 
measurements are also given by Walch 1927 (loc, cif.) when he briefly refers 
to the species. 

The details as given by Oudemans’ deseription and figures are: Length 
450%, width 2674. Femora divided into basi- and telofemur. Length of leg I 
225u, JI 200%, III 2352. Chelicerae non-serrate, with an inner subapical for- 
wardly directed tooth. Palpi stout, tibial claw trifurcate; setae on femur and 
genu branched, on tibia dorsal and lateral nude but ventral branched. Eyes 
large, on ocular shields, posterior the smaller. Seutum as figured, with the 
sensillae globose and setulose and inserted in a strongly ehitinized wall or crest; 
anteriorly pitted, posteriorly with semicircular striations; AL scutal setae the 
longest, AM the shortest. Dorsal setae ea. 2.12.12.10.10.10.10.10.10,10.10.10, 
= ça. 116, with a few on posterior border. Ventrally with paired branched 
setae on maxillae, one between coxae J and between coxae III, one on each of 
coxae I and 11, and three on coxae III. Leg III without (7) a long nude seta 
on tarsi. 

The Standard Data derived from Oudemans' figures are: AW 78-4, 
PW 100-8, SB 57-4, ASB 36-4, PSB 36:4, SD 72-8, A-P 48-4, AM 35-0, 
AL 71-4, PL 60-2, Sens. 35-0 with head 23-0/23-0, 
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NEOSCHÖNGASTIA DUBIA Gunther 1939. 


Neoschéngastia incerta Gunther 1938 (nom. nud.), Med. J. Aust., 2, (6), 202. 


Neoschöngastia dubia Gunther 1939, Proc. Linn. Soc. New South Wales, 64, 
(1-2), 89; Wharton and Hardeastle 1946, J. Parasitol., 32, (3), 294. 


Paraschöngastia dubia Womersley and Heaslip 1943, Tr. Roy. Soc, S. Aust., 
67, (1), 130. 


Plate 74, fig, A-C. 


This species is so far only known from the unique type from the New 
Guinea bush fowl, Megapodius duperreyi from Bulolo. 

It is very close to, if not merely a race of, ewingi Wharton and Hardcastle, 
from which it only differs in a somewhat larger seutum with longer seutal 
setae, and rather more dorsal setae. Acording to Wharton and Hardeastle, 
ewingt does not possess a long nude seta on tarsi III, but a paratype in the 
South Australian Museum collection presented by Dr. Wharton, does possess 
such a seta, as given by Gunther for dubia. On page 310, Wharton and Hard- 
castle (Zoe, cit.) state that “three (nude setae on tarsi TII) are reported for 
dubia". Reference to Gunther's original description, however, shows that he 
only mentions one such seta. 

In their key to species of Neoschöngastia Wharton and Hardcastle separ- 
ate dubia from ewingi by the lateral seta on its palpal tibia being nude instead 
of ‘‘with a few delicate barbs". In view of the lack of other more obvious 
differences, and the difficulty, even under oil immersion of detecting such fine 
barbs, it may be doubted whether this is a valid. distinction. 

If ewingi and dubia are different species, then the specific differences are 
in the number of dorsal setae, and the Standard Data, When more material of 
dubia becomes ayailable it may be established that ewingi is synonymous. 

Neoschöngastia dubia is also very close to N. salmi Ouds., of which I have 
been kindly given copies of Oudemans’ original figures by Miss A. M. Buiten- 
dijk of the Leiden Museum, and also a copy of Oudemans’ very detailed 
deseription in German from Oudemaus? manuscript in the possession of the 
Entomological Society of Holland, and under the care of Dr. G. L. van Eynd- 
hoven, to whom I am indebted for the copy. These drawings and deseription 
have not so far been published, but I understand that my colleague, Dr. Eynd- 
hoven, will shortly do so. 

From Oudemans” drawings and description, both dubia and ewingi are 
very close to selmi, Oduemans’ species appears to differ from the others only 


270 RECORDS OF THE S.A. MUSEUM 


in having considerably more dorsal setae (ca. 126), in the larger seutum with 
scutal setae almost as long as in dubia, and apparently from both in 
having no long nude seta on tarsi IIT. With regard to this last feature, in 
view of the fact that it has been shown that Oudemans overlooked such a seta 
in Schöngastia vandersandei, it may possibly be that he overlooked it also in 
salmi. 

The type of salmi from Java is said to be in the ‘‘Finders”’ collection, but 
its location has not yet been ascertained. 

All three species have trisetose coxae III. 

The Standard Data of the type of dubia (after Womersley and Heaslip 
1943) are: AW 75:0, PW 98:0, SB 60:0, ASB 25-0, PSB 25-0, SD 50-0, A-P 
38:0, AM 45-0, AL 80-0, PL 71-0, Sens. —. 


NEOSCHONGASTIA kwingi Wharton and Hardcastle 1946, 


J. Parasitol., 1946, 32, 308, fig. (larva). 


Plate 75, fig. F, 


Described from Egretta intermedia, Pluvialis dominica and Gallus gallus, 
Ulithi Atoll, in August 1945; from Gallus gallus on Palau and Peleliu Islands 
in September, 1945; and from Heteroscelus incanus from Guam, Sept., 1945. 

This species is very close to N. dubia Gunther from which it differs in not 
having a long nude seta (?) on tarsus ILI and the smaller scutum. Wharton 
and Hardcastle in comparing this species state “that there are no nude setae on 
tarsi III in N. ewingi while three are reported from N. dubia”. Actually Gun- 
ther states that there ‘‘is only one very long slender nude seta on tarsi IIT’’, 
and a re-examination of the type of dubia Gunther confirms this. 

The dorsal seutum is as figured (after Wharton and Hardcastle) with the 
sensillae broadly clavate and setulose and with AL very much the longest. All 
setae on the palpal femur and genu and tibia, except the dorsal tibial, are 
branched. The galeal setae have two short branches. 

The DS are from 50 to 21» long, with short barbs; they number 60 to 80 
in poorly defined rows of 8 to 10, and roughly in two ill defined groups, an 
anterior of 40-50 and a posterior of about 30. Ventrally coxae III trisetose, 
and posterior of coxae III about 70 setae. 

The Standard Data as given by Wharton and Hardcastle for 9 specimens 
treated statistically are: 
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Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 62-7+1-26 3-772-0-89 51:4—74-0 57-0-69:0 6-0 
PW 76-9—+—1-85 5-56+1-31 70-3-93-5 70°0-85-0 7-2 
SB 50-9+1-26 3-79+0-89 39-5-62-3 45-0-55>0 7-4 
ASB 22-0+0-80 2-40+0-56 148-292 18-0-25-0 10-9 
PSB 29-2+0-52 1:56--0-37 24:5-33:9 27 -0-32-0 5-4 
8D 51-4--0-97 2.912-0-69 42-7-60°1 46-0-56-0 5-6 
A-P 33-2+0-40 1-20+0:28 29-6-36-8 32-0-35:0 3-6 
AM 31-0+1-0 2:-64+0:77 23-1-38-9 28-0-35:0 8-5 
AL 57.254143 4-062-1-01 45-05-6945 50-0-62:0 7-0 
PL 40-940-65 1-96+0-46 35-0—46-8 38-0-43-0 4*8 
Sens. 28-321-33 2-312-0-94 21-4-35-2 27:0-31-0 8:2 


NEOSCHONGASTIA RIVERSI Wharton and Hardeastle 1946. 
J. Parasitol., 1946, 32, (3), 299, fig. (larva). 


Plate 74, fig. F. 


This species was described from Eurystomus orientalis, Haliaeetus sam- 
fordi and Falco severus from Bougainville, the first two hosts in July, and 
the last in October, 1944; and from Halycon chloris and E. orientalas from 
Samar, Philippine Islands, in March, 1945. 

The species is remarkable in that there are 3 pairs of sternal setae instead 
of the usual 2 pairs, and the palpal claw is bifurcate. The galeal setae are 
small and nude. On the palpi all the setae on the femur, genu and tibia are 
branched, The dorsal seutum is small, with the anterior margin concave, and 
the posterior margin evenly rounded. The seutal and dorsal setae are finely 
barbed. The DS are 28 in number, from 294 to 214 long, and arranged 
2,8.6.2.4,4.2, All coxae unisetose. Posteriorly of coxae III on the venter with 
4.4.2.4.2 setae. On tarsi IIT there are 4 long nude setae. 

The Standard Data from 10 specimens as given by Wharton and Hard- 


castle treated statistically are: 


Mean 
38:00:77 
57-40-66 
18-6+0-54 
21-70-79 
17-70-75 
39-5+1-07 
24-60-65 
37-4+1-22 
53-52-1.48 
44-0--1-09 
27:02-0-82 


Standard 
Deviation 


2:572-0- 55 
2.204047 
1:80+0-:38 
2:612-0-55 
2-49+0-53 
3.562-0:76 
2-16+0-46 
4-03+0:86 
4-72+1:01 
3-3420°71 
2°72+0+58 


Theoretical 
Range 
30-3-45-7 
50-8-64-0 
13-2-24-0 
18.9—29-5 
10-2-25-2 
98:8—50-8 
18-1-31-1 
25-349:5 
39-4-67-6 
34-0-54-0 
18-9-35-1 


Observed. 

Range 
34-0-41-0 
52-0—60-0 
16-0-21-0 
17-0-25-0 
5 


Coeff. of 
Variation 


6-7 
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NEOSCHÖNGASTIA CARVERI Wharton and Hardcastle 1946, 
J. Parasitol., 1946, 32, (3), 313, fig. (larva) fig. (nymph). 
Plate 75, fig. 0. 


Described from larvae from Numenius phaeopus, Demigretta sacra, Plu- 
vialis dominica and Arenaria interpres from Guam, the first in June and Sep- 
tember, 1945, the second and third in July, 1945 and the fourth in Septem- 
ber, 1945; from Okinawa from Gygis alba and Sterna dougallü (sic douglaii) 
in July, 1945, and from Monticola solitarius in August, 1945; from Pluvialis 
dominica from Ulithi Atoll in August, 1945 and from Heteroscelus incanus from 
Peleliu Island in September, 1945. ' 

From a larva from D. sacra from Guam the nymph was reared by Wharton 
and Hardcastle (see section on Adults and Nymphs). 

The larvae of this «species are distinguished from all others in that there 
are numerous setae, ca. 20-22, situated between the coxae and arranged in irregu- 
lar rows. Coxae 111 is multisetose, with from 6-8 setae on each; 1 and 11 
unisetose. 

The doxsal seutum is characteristic in shape, as figured (after Wharton 
and Hardeastle) with PW being only very slightly greater than AW, and the 
lateral margins being straight and parallel except at the posterior corners; 
the anterior margin is strongly sinuous and the posterior margin straight except 
in the middle third where it is deeply incised. The PL scutal setae are very 
long and much longer than AM or AL. The sensillae are very broadly elavate 
and setulose with the bases nearer to AL than to PL. 

The galeal setae are branched. The palpal setue of the femur, genu and 
tibia are.all branched except the dorsal and lateral tibial. 

The dorsal setae are long, from 984 to 66% and posterior of the humeral 
setae number ca. 100. On the venter the setae posterior of coxae III number 
about 100. Tarsus III without any long nude seta. 

The Standard Data from 5 specimens given by Wharton and Hardcastle 
treated statistically are: 


Standórd Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 79-83-09 6-91+2-18 59-1-100-5 72:0-90-0 8-6 
PW 83-8+2:75 6-14--1:94 65:4-102.2 78:0-83-0 7-3 
SE 43-43-69 8:26+2:61 18-6-68-2 36-0-57-0 19-0 
ASB 30:0%0-55 1-22:%0-39 26+3-33-7 28-0-33-0 4-1 
PAB 36-60-60 1-34+0-42 32-6-40-6 36: 0-29-0 3-7 
SD 66-6+1-00 2:30+0:73 59:7-73:5 64:0—69-0 3-4 
A-P 45-21-35 3-030-96 36-1-54-3. 42:0-48:0 6-7 
A4M 70-83-50 7-3222:-47 47:4—94-2 60-0-81:0 11:0 
AL 73-5294 6:537+2-08 54-1-93:5 66-0-84:0 9:0 
PL 137:02-8-72 19:492-6-16 78-5-195-5 108 -0-162- 14-2 
Sens 40:.2+2-24 5021-58 25-2-55-2 35:0-48:0 12:5 
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KEY TO THE ASIATIC-PACIFIC SPECIES OF NEOSCHONGASTIA EWING 1929, 


bo 


m 


= 


-3 


8. STR. 1946; 
. Sternal setae of two pairs only. Palpal claw trifurcate zi = 2 
More than two pairs of sternal setae — .. - m v um 29 
. Coxae III with only 1 seta .. T 23 A es 3 
Coxae III with more than 1 seta .. e o» i š 10 
Galeal setae nude .. A AA Á ya a i, 4 
Galeal setae branehed x. a za 8 


With a distinct hemisphaerical elevation on the basal segment of the 
ehelieerae. DS ca. 90, with only 1 humeral seta on each side, varying 
from 57, long anteriorly to 334 posteriorly. Setae on palpal femur 
and genu with branches; on tibia with ventral branched, dorsal and 
lateral nude. 

AW 58-75-=10:5, PW 87-75+11-6, SB 29-25+6-7, ASB 29-75+ 
3:8, PSB 26-0+10-1, SD 55-757:1, A-P 41°75+12-1, AM 60:75 
+99, AL 60-541-7, PL 60-25+1-5, Sens. 35-5457. 
N. bougainvillensis Wharton and Hardeastle 1946. 
Without such a hemisphaerical elevation on basal segment of ehelicerae 5 


. Dorsal setae more than 50, ca. 72 in number, with only 1 humeral, 


from 35z long anteriorly to 17 posteriorly, Seta on palpal femur 
branched; on genu nude; on tibia ventral branched, dorsal and 
lateral nude. No long nude seta on tarsi III. 
AW 40-045 -2, PW 65:3+6:2, SB 13:0+6:0, ASB 33:74+3:4, 
PSB 14-3+3-4, SD 48-0+6-0, A-P 34-3+4-6, AM 94-376, 
AL 36-72:6:2, PL 38-7+16-5, Sens. 21-5+2-1. 

N. strongi Wharton and Hardcastle 1946. 


Dorsal setae fewer than 50 in number .. 2. E. a” ee 6 


. Head of seusillae spindle-like with long fine setules. DS 40 in num- 


ber, arranged 2.8.6.6.6.6.4.2, from 62. long anteriorly to 39, posteri- 
orly, Setae on palpal femur and genu branched; ou tibia ventral 
branched, dorsal and lateral nude. A long nude seta on tarsi III. 
AW 55:8+8-0, PW 77:8+13:2, SB 32:4+5:5, ASB 24-62-4:0, 
PSB 26-4+8-4, SD 51-0+12-2, A-P 27:2+1-3, AM 42-6--18:6, 
AL 35:0+5-6, PL 75:2+18-8, Sens. 70-75+17-0. 
N.montieola Wharton and Hardcastle 1946. 


Head of sensillae globose  .. ya X "M m E ft 7 


. With a long nude seta on tarsi III, DS 34 in number, arranged 


2.8.6,8.4,2.2.2, from 52u long anteriorly to 43, posteriorly, Setae on 
palpal femur and genu branched; on tibia ventral and lateral 
branched, dorsal nude. 
AW 75:2+9-8, PW 79:82-8-9, SB 47:4+9-1, ASB 25:4+6:9, 
PSB 33:627:8, SD 59:0-+9:0, A-P 29:4+4:5, AM 49:0+7-6, 
AL 74-8+29-6, PL 52:4+10:5, Sens. 29:75+10-5. 

N. posekanyi Wharton and Hardeastle 1946. 
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Without any long nude seta on tarsi III. DS 44 in number, arranged 
2.12.8.6.10.4,2. Setae on palpal femur and genu branched, on tibia 
1. PL the longest, 
AW 52-0, PW 60-0, SB 42-0, ASB 19-0, PSB 26:0, SD 45-0, 
A-P 30:0, AM 32-0, AL 35-0, PL 50-0, Sens. 26-0. 
N. gallinarum Hatori 1920. 


8. Posterior body setae arising from platelets. Striations and pitting 
weak on posterior sixth of dorsum. DS 72, arranged 2.14.14.10.8.8. 
6.6.2.2, to 30-404 long. Setae on palpal femur and genu branched; 
on tibia lateral and ventral branched, dorsal nude. No long nude 
seta on tarsi LIT, 

AW 58-0, PW 72-0, SB 48-0, ASB 23-5, PSB 25-0, SD 48:5, 
A-P 42-0, AM 37:5, AL 47-0, PL 42-0, Sens. 30-0. 
N. backhousei Gunther 1939. 


Posterior dorsal setae similar to anterior and not on platelets .. 9 


9. DS 68-76 in number, arranged ronghly in rows of 10 except pos- 
teriorly, from 45» long anteriorly to 214 posteriorly. Setae on palpal 
femur and genu branched; on tibia ventral branched, lateral and 
dorsal nude. Punetation on seutum fine and scattered. 

AW 65:3+8:7, PW 73:25+4:-3, SB 53-0+7 3, ASB 21:75+5:7, 
PSB 30-5+11: “1, SD 52- 254-15- 6, A-P 3l: 5+7 5, AM 2774 
10:1, AL 57- 3--6- 4, PL 37-0+7- 3, Sens. 31-0. 

N. egretta Wharton and Hardcastle 1946, 
DS 32, arranged 2.8.6,6.4.4.2, to 54u long. AL almost twice as long 
as PL. Setae on palpal femur and genu branched; on tibia dorsal 
nude, lateral and ventral branched. Seutum with sparse but large 
punetations or tubereulations. 
AW 75:5--6:8, PW 85:035:7, SB 43-0+4-6, ASB 22-549, 
PSB 30:32:2- -5, SD 52.8-6- 4 A-P 33-0, AM 51-62-4-0, AL 


85-8--6-1, PL 51: -75+8-6, Sens, 32-0. N. struthidio sp.n , 

10. Some posterior dorsal and ventral setae ee and nn 
and arising from platelets T 5s i w A 
Posterior dorsal and ventral setae nen to antena Eo: ay oo 9 
11, Coxae III bisetose .. vt yA d" de .. #12 
Coxae III tri-, rarely a Sos jx M = ya wa ME 

12, Posteriorly, both dorsally and ventrally with a ring of strong long 


spines arising from small platelets, and inside the ring a number of 
more or less reetangular plates each with a short nude seta. Palpal 
claw long and over-reaching tip of tarsus by tarsus length, DS 52, 
arranged 2.8(10),12(10),6,8(10),8.8(6). Setas on palpal femur 
and genu branched; ov tibia dorsal nude, lateral and ventral 
branehed. 
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AW 71:4+6-0, PW 84:52-11:5, SB 55:5+6:0, ASB 28-0, PSB 
s 3--6-0, SD 44- 4+4-1, A-P 35- 25.9. ds AM 36-0, AL 72. 0t 
5, PL 51-4+11:8, Sens. 36-0, N. retrocincta Gunther 1939. 


ac no such cirele of spines. Palpal claw shorter and 
stouter, only slightly execeding tip of tarsus. DS ca. 100, arranged 
2, plus six rows of 8 to 16, then 10(8), 6.4.4. Setae on palpal femur 
and genn branched; on tibia dorsal and lateral short and nude, 
ventral branched. 


AW 77:15+4-4, PW 103:1+16:-7, SB 64:1-5:0, ASB 30°54 
2-8, PSB 28- 349" “8, SD 58; 82-4:2, A-P 36-4—5- 9, AM 39°22 
9- 7, AL 83-1+7-4, PL 55-6:-3- "2, Sens. 39-2. 
N. yeomansi Gunther 1939. 


13. DS ea. 120 including ca. 46 spines posteriorly. Sentum larger. 
Coxae III normally 3-setose, but frequently 4-setose, 


AW 79-7+6-5, PW 93-6+6'8, SB 62:15+5:1, ASB 28-3+2°5, 
PSB 27:45--3: (x SD 55:73: 9, A-P 35:32-4- 6, AM 34-8+6:4, 
AL 80'8+09-6, PL 51: 629-1, Sens. 39-2. N. owiensis sp. n. 


DS ca. 88 including ca. 28 spines posteriorly. Seutum smaller. 
Coxae III 3-setose (very rarely 4-setose). 


AW 65:6+4:6, PW 74:5+11:3, SB 47-6, ASB 26:6+3-0, PSB 
22-4, SD 49: 023: 0, A-P 32: T+4- 3, AM 32:2+4:9, AL 51-42- 


4-9, PL 42- 0, Sens. 28:0. E N. mequeent sp. n. 
14. With more than 5 setae on coxae III .. io x de LO: 
With fewer than 5 setae on coxae III .. M i E . J6 


15. Galeal setae nude. PW greater than AW. Coxae IIT with 7 setae. 
DS ca. 120 in number in rows of 10 or fewer, and with about 4 
humeral setae on each side, 494 long anteriorly to 214 posteriorly. 
Setae on palpal femur and genu branched; on tibia, dorsal and 
lateral nude, ventral branched. 


AW 46-52-7-0, PW 69:22-21:2, SB 20-5+11-6, ASB 19-5+7:7 
PSB 31:22-9- 6l SD 50-72-14:9, A-P 41:72:14: 1, AM 26-2+8-4 
AL 47-717: 7, PL 33-0+8:0, Sens. 28:0--16:9, 
N. atollensis Wharton and Hardcastle 1946. 


Galeal setae branched. PW less than AW. Coxae III with 10 
setae. DS ca, 205, with about 15 humeral setae on each side, and 
then ca. 175, to 44.4 long anteriorly, 324 posteriorly. Setae on palpal 
femur, genu and tibia all branched. 


AW 74:4+9:3, PW 60-2--16-5, SB 40-02-5-4, ASB 34-4+12:8, 
PSB 40-02-3:8, SD 74:4+14:8, A-P 46-2+4:0, AM 61:0+11-2, 
AL 70:4+4-5, PL 70:4+22-8, Sens, 36:7—17:1. 
N. namrui Wharton and Hardcastle 1946. 
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16. 


17. 


18. 


19. 


20. 
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Body setae fewer than 50 P 5s am za te se MET 
Body setae more than 50  .. Es d. e =s ^ LUN IS 


DS 32 in number, arranged 2.8.6.4.6.4.2, from 68, anteriorly to 28% 
posteriorly. All setae on palpal feniur, genu and tibia branched, A 
long nude seta on tarsi YII. 


AW 51-7--12:5, PW 70:2+18:0, SB 34:02-12:9, ASB 25-7+6-4, 
PSB 29-4+4-2, SD 55:2+6-6, A-P 35:62-4-5, AM 43-6+13- y. 
AL 55:6+17:1, PL 57:1--20: 6; Sens, 25-8+9-1. 
N. americano. doi ee Wharton and Hardeastle 1946, 


DS fewer than 30 .. = - y 2 Ru YA a 8 


DS 26 in number, arranged 2.8.6.4.4.2, to 301 long. PL the longest. 
Setae on palpal femur and genu branched; on tibia, ventral strongly 
branched, lateral with 2 branches, dorsal nude, No long nude seta 
on tarsi ITT. 

AW 47-1+6:3, PW 68:9+7:3, SB 30-6--6:4, ASB 20-82-4-3, 

PSB 29-4+4-3, SD 50:2+5-2, A-P 32:42-6- 4, AM 31-85+6:2, 

AL 37-82-6-4, PL 45-8+7°-6, Sens. 30-8. N. entomyza sp. n. 


DS 24 in number, arranged 2.6.6.4.4.2, to 504 long. PT; and AL sub- 
equal, AM the shortest. Sensillae apparently nude. 


AW 44:9, PW 63:0, SB 23-0, ASB 20-0, PSB 23-0, SD 43:0, A-P 
34-0, AM 37: 0, AL 51: 0, PL 54- 0, Sens. 29-0, (after Radford). 
N. thomasi (Radford 1946). 


With as many as 3 humeral setae on each side. Coxae [II 3-4 setose. 
DS ea. 56 in indistinet rows of 10, anteriorly 554 long, posteriorly 
304. Galeal setae barbed. Setae on palpal femur and genu branehed ; 
on tibia dorsal and lateral nude, ventral branehed. No long nude 
seta on tarsi JIT, 
AW 57:5+5:2, PW 77-0, SB 87-25 46:5, ASB 22:0, PSB 30-7 
10-5, SD 52:5+14-9, A-P 31:252-4:5, AM 35:0+8-8, AL 52:5 
14- 9, PL 54-75+4° 8, Sens, 29324: 6. 
N, pauensis Wharton and Hardcastle 1946. 


With only 1 humeral seta on each side. Coxae III 3-setose .. E 20 
Apparently without a long nude seta on tarsi HI. DS ca. 116-120, 
arranged ea. 2.12.12,10,10.10.10.19,10.10.10,10.+. 


AW 78:4, PW 100-8, SB 57:4, ASB 36-4, PSB 36-4, SD 72-8 

A-P 43-4, AM 35:0, AL 71-4, PL 60-2, Sens. 35-0 (after Oude- 

mans). N. salmi en 1922). 
With a long nude setä on tarsi IJI hs 3. e 3 ep E 


zi 
= 


. DS 90-96 in number, arranged ca. 2.14.10.12.6.14,14.12.8.4, to 30. 


long. AL the longest but only slightly longer than PL. Setae on 
palpal femur and genu branehed; on tibia dorsal and lateral nude; 
ventral l-branched. 
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AW 75:0, PW 98-0, SB 60-0, ASB 25-0, PSB 25:0, SD 50-0, 
A-P 38-0, AM 45:0, AL 80:0, PL 71-0, Sens, —. 
N. dubia Gunther 1939. 
DS 60-80 in number, in two ill-defined areas, anteriorly to 504 long, 
posteriorly to 21a. Setae on palpal femur and genu branched; on 
tibia dorsal nude, lateral with a few delicate barbules, ventral 
branched. 


AW 62-72-11:3, PW 78:92+:16-7, SB 50-92-11:4, ASB 22-0+ 
PSB 29-244: 7, SD 51:42-8-7, "AP 33:2+3- 6, AM 31-0 
AL 57-25-+12-2, PL 40:92-5-9, Sens. 28-36: 9. 

"N. ewingi Wharton and Hardcastle 1946. 


22, With three pairs of sternal setae. Palpal claw hifurcate. All coxae 
l-setose. DS 28 in number, arranged 2.8,6.2.4.4.2, from 294 to 21a 
long. All setae on palpal femur, genu and tibia "branched. Galeal 
setae nude. 


AW 38-0+7:7, PW 57:4+6:6, SB 18-6+5-4, ASB 21-7+7-8, 
PSB 17:77: 5, SD .39-5+10-7, A-P 24-66: 5, AM 37:4+132- 1, 
AL 53:5+14: ] PL 44-0--10: 0, Sens. 27:0—+8: ili 
N. riversi Wharton and Hardeastle 1946. 


With numerous unpaired sternal setae. Palpal claw trifurcate. 
Coxae III 6-setose. DS ca. 120, with 8-10 humeral on each side, from 
934 long anteriorly to 66x posteriorly. Setae on palpal femur and 
genu branched; on tibia dorsal and lateral nude, ventral branched, 
Galeal setae branched. 


AW 79-2+20°7, PW 83:8+18:4, SB 43- :4+24:8, ASB 30:0+ 
3:7, PSB 36- ptm 0, SD 66:62-6- 9, A-P 45:2+9- wa AM 70:82 
23° 4, AL 78:8+19: 7, PL 137: -0358:5 , sens. 40- Fele- -0 (from 
Wharton and Hardeastle's data). 
N. carveri Wharton and Hardeastle 1946. 


7:2, 
m9. 


Genus MACKIENA. Traub and Evans 1950. 


J. Washington Acad. Sci., 1950, 40, (4), 126. 


This remarkable genus is characterized chiefly by the empodium of all 
legs, instead of being elaw-like, being expanded to form something like a pad 
or sueker such as oeeurs in many other groups of Acarids, but. hitherto unknown 
in the Trombidiid families. The authors relate the genus to Riedlinia Ouds. 
1914, but in that genus the empodium although swollen is not the same as in 
Mackiena and may still be regarded as claw-like. 

The sensillae are globose, with only indications of a erest at their bases. 
‘The caudal portion of the scutum with distinct concentric striations as in: 
Neoschóngastia, 

Genotype Mackiena empodiformis Traub and Evans 1950. 


278 RECORDS OF THE S,A. MUSEUM 


MACKIENA EMPODIFORMIS Traub and Evans 1950. 
J. Washington Acad. Sei., 1950, 40, (4), 126-129, fig. 14. 
Plate 68, fig. E-I. 


Description. of Larvae (after Traub and Evans). Shape ovate-subcireular. 
Length 230p, width 1854. Scutum (as figured), anterior margin slightly sinnate 
with one median and two lateral lobes, lateral margins evenly convex, posterior 
margin fairly deep behind line of PL and flat medially; surface finely punctate 
annually, with concentric striations. posteriorly; sensillae in line of PL, globose 
and setulose, with a slight indistinct crest in front of bases; AL very much 
longer than AM or PL. Eyes 2 + 2, well developed, posterior the smaller. 
Chelicerae non-serrate but with well pronounced apical tricuspid cap and dorsal 
subapical tooth. Galeal setae ?. Palpi stont, tibial claw trifurcate; seta on 
femur well branched, on genu with 2 short branches, on tibia dorsal and 
lateral nude and ventral with one branch. Dorsal setae strong and shortly 
ciliated or barbed, arranged 2.6.4,6.6.4.2 — 30, to 604. Ventrally, a pair of 
ciliated setae on maxillae, one on each coxae, a pair between coxae I and 2 
pairs between coxae III, thereafter ca. 36 setae, arranged 10.8.8.+. Legs: I 
260%, II 2504, III 2704; tarsi I and II with dorsal sensory rod (spur), III 
without any long nude seta. 

The Standard Data for the type and paratype as given by the authors are: 

AW PW SB ASB PSB SD A-P AM AL PLGSens 

Type 56:0 76:0 37:0 21-0 21:0 42-0 19-0 46-0 84-0 66.0 3.0 
Para- 
type 57-0 78-0 38-0 — — — — 42-0 84.0 67.0 — 


Loc. and Host. This species was described from only two specimens from 
a weaver-finch (Ploceus manyar peguensis Stuart Baker) from 20 miles north- 
west of Myitkyina, Burma, on Mogaung Rd., Feb. 23/1945 (U.S. Typhus Com.). 

Remarks. The host being a bird supports the close association of this genus 
and species with the genus Neoschóngastia Ewing, as suggested by the concen- 
trie seutal striations. 


Subfamily GAHRLIEPIINAE nom. nov. 
= Walchinae Ewing 1946, J. Parasitology, 32, (5), 435. 

Trombieulidae in which the dorsal seutum of the larvae is without the AM. 
seta, and in which tarsi I of the nymphs and adults have a short dorso-apical 
stump-like process. 

Containing only the single genus Gahrliepia Oudemans 1912. 
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Genus GAHRLIEPIA Onds. 1912. 
= Typhlothrombium Oudemans 1910, Ent. Ber. Ned. Ent. Ver., 3, 102. 


Gahrliepia Oudemans 1912, Ent. Ber. Ned. Ent. Ver., 6, 237; Sig Thor and 
Willmann, Das Tierreich 1947, 71b, 332. 


Schöngastiella Hirst 1915, Bull. Ent. Hes, 6, 183; Sig Thor and Willmann 
1947, Das Tierreich, 71b, 334. 


Walchia Ewing 1931, Proc. U.S. Nat. Mus., 80, (8), 10; Sig Thor and Will- 
mann 1947, Das Tierreich, 71b, 335. 


Gaieria Ewing 1938, J. Wash. Acad. Sei., 28, (6), 295; Sig Thor and Willmann, 
1947, Das Tierreich, 71b, 338. 


The genus Typhlothrombium was founded on the single species T. nanus 
Ouds. 1912 from S. Africa. In 1912 Oudemans proposed Gahrliepia in its 
place, as Typhlothrombiwm had been used earlier for an adult genus of Trom- 
bidiid mites. In Gahrliepia as represented by the genotype the dorsal seutum 
in addition to the AL and PL setae, carries two pairs of additional setae, In 
1915, Hirst erected the genus Schöngastiella for 8. bengalensis in which the 
seutum was furnished with only one pair of setae in addition to the AD and 
PL setae. Ewing proposed the genus Walchia in 1931 with Trombieula glab- 
rum Walch from the Dutch East Indies as the genotype for those species in 
which the seutum was somewhat pentagonal but did not carry any setae other 
than AL and PL. 

The genus Gateria was proposed by Ewing in 1938 with Gahrliepia fleteh- 
eri Gater as type, for those species of Gahrliepia in which most of the addi- 
tional seutal setae are not marginal, 

In 1943, Womersley and Heaslip showed that the number of additional 
seutal setae in the genera Gahrliepia, Schóngastiella and Gateria were really 
correlated with the prolongation in a posterior direction of the seutum, which 
thereby embraced some of the median setae of some of the dorsal rows. These 
three genera were therefore regarded as synonymous. 

Ewing (1938) in his key to the larval genera of the Trombiculidae gives 
for Schöngastiella Hirst “eyes present;'? for Walchia Ewing “eyes absent’’ 
and for Gahrliepia ‘‘eyes usually present.” It is frequently very difficult in 
microscopic mounts of these mites to be reasonably certain as to whether eyes 
are truly present or not, but in the species recognized by Womersley and 
Heaslip 1943 as falling into Gahrliepia (in the wide sense, ie. including 
Schóngastiella and Gateria) eyes are absent in manus Ouds.; in Walchia eyes 
are present in disparunguis and morobensis and absent in all other species. Of 
the following species described by Radford 1946, Gateria hirsuta, crocidura, 
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Schöngustiella brevis, lancearia, ligula and punctata, eyes apparently are absent 
except in the last where they are relatively small. 

It seems, therefore, that the presence or absence of eyes is of no more 
generic importance than the number of additional setae on the seutum, and 
that all four genera should be considered synonymous, with priority to Gahr- 
liepia Onds., or at most, of not greater than subgeneric status. 

Further support for this is given in the section of this paper dealing 
with the adults and nymphs, where it is shown that all four genera in the 
known reared nymphs have a characteristic short dorso-apical process on 
tarsi I but otherwise only differ in specific characters, such as the dorsal setae. 

In the following key to the known larval species from the Asiatic-Pacific 
Region, the various genera which have been proposed are only given sub- 
generic rauk for convenience. 


Key to the Species, 


1. Seutum small, pentagonal, wih pósterior margins forming a more or 
less acute angle. Only AL and PL setae on scutum .. iis a 2 
Subgen. Walchia Ewing. 

Scutum usually larger, not pentagonal, frequently produced tongue- 
like beyond PL and taking in two or more setae from the dorsal rows 8 


2. Coxae III unisetose 
Coxae III multisetose 3 en - Su WA 


3. Scutum small, AW smaller than 32-04. AL, Sens. bases, and PL in 
approx. the same longitudinal line. Sides of seutum between AL and 
PL eonvex. Sensillae elavate, apex acieulate, strongly setulose. 
AW 29-5+6-7, PW 32-9+4-1, SB 28-12-4-5, ASB 19:2+5°9, 
PSB 44-0--4-1, SD 63-2+4-5, A-P 35-448-2, AL 27:4+7-3, 
PL 29-52-5.3, Sens. 25:6 with head 9-6/19-2. 
Göhrliepia (Walchia) morobensis Gunther 1939. 
Seutum larger, AW greater than 32:0p. AL, Sens. bases, and PL 
not in the same longitudinal line E = ee A MAN 4 


4, Seutum with PSB not greater than PW; posterior seutal angle shal- 
low. Dorso-apical tooth of chelieerae backwardly directed. 

AW 36-6+3-1, PW 44-5+2-6, SB 29-7+2-4, ASB 19:7+4-5, 

PSB 44.1--4.2, SD 63-75+3-6, A-P 35-7+3-95, AL 30-0, PL 


30:0, Sens, —. 
Gahrliepia (Walchia) rustica Gater 1932. 
Seutum with PSB greater than PW, posterior seutal angle deeper .. 4a 


4a. Only 1 humeral seta on each side, Dorsal-apieal tooth of cheliceral 
tricuspid eap blunt and not directed backwards. Coxae IIT 1-setose, 
No setae hetween coxae II and TII. 


5. 


6. 
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AW 38-35-+4-15, PW 48-6--6-3, SB 32-4+4:4, ASB 22:5-E1:5, 
PSB 56°7+7°3, SD 79-4+7:8, SH 40-654. 45, AL 32-944- 9, 
PL 32:6+4-4, Sens. 32:0 with head 9-6/22-4. 
Gahrliepia (Walchia) turmalis Gater 1932. 


With 2-3 humeral setae on each side. Ventrally between coxae II 
and III 34 setae. 
(Standard Data as in Gahrliepia (Walchia) brennani sp n.). 
Gahrliepia (Walchia) brennani var. ventralis nov. 


Scutum very small, with AW smaller than 204. Coxae III 6-setose. 
Dorsal setae 2.6.6.6.6.2 2.2. Palpal claw trifurcate. 
AW 19-5+2-1, PW 31-65+2-75, SB 17:25+3:0, ASB 19-384 
2-5, PSB 28-0, SD 47-:32:2-5, A-P 30:4+3-0, AL 14-0, PL 14:0, 
Sens. 19-6 with head 11/14. 
Guhrliepia (Walchia) Lewthwaitei Gater 1932. 
Scutum larger, AW greater than 204. Coxae III not 6-setose — .. 6 


Coxae III 2 setose. With only 1 humeral seta on each side ". 6a 


6a.Coxae III more than 2-setose .. 7 


AW 27-4524:8, PW 44-624-85, SB 23. 3+3- -8, ASB 20: E? 8, 
PSB 36:1-+4- 55, SD 56:4-+4:6, A-P 32-8+4: :8, AL 22-4, PL 
28-8, Sens. 25-6 with head 9: 6/19: 2, 
Gahrliepia (W. alchia) disparunguis (Ouds. 1929). 


With 2-3 humeral setae on each side. Seutum larger. Dorsal setae 
32-34 in number, to 301 long and arranged 6(4).6.6.6.6.2.2. 


AW 37:5212:0, PW 54-1+14-4, SB 32-8216-8, ASB 21-8, PSB 
57-8+12-9, SD 79-6+12-9, A-P 37-6+12- N, "AL 27- -3--10- 8, 
PL 26-8, Sens. 33:5 with head 10-05/23-45. 

Gahrliepia (Walchia) brennani sp. n. 


Coxae III normally 3-setose, very rarely with 344. Palpal claw 
bifureate. Dorsal setae 2.6.6.6.6.4.2. 
AW 28-4+3:2, PW 48-8+8-8, SB 25-02-3-6, S - 22-4, PSB 
34-3+4-3, SD 56-7-c4:3, A-P 36:7—8:1, AL 2 2-4, PL 28-8, 
Sens. 28-8 with head 11- 2/22» 74, 
Gahrliepia (Walehia) Gahrliepia (Walchia) ewingi Fuller 1949. 
= glabra (Walch 1927, emend. Fuller 1948). 


Coxae III normally 4-setose, but very variable from 4-+ 3 to 5 + 6. 
Palpal claw apparently trifurcate. Dorsal setae 2.8.6.6.4.4.2, 
AW 26-5+4-4, PW 37:6+6-4, SB 21-0+4-4, ASB 18-9+2-3, 
PSB 32-75+5-95, SD 52:0+6:0, A-P 30-954-1, AL 19:22 
2:3, PL 20-74» 1, Sens. 22-4 with head 12: 8/16- 0, 
Gahrliepia (Walchia) enode (Gater 1932). 


Dorsal seutum produced, tongue-like, behind PL, but with only the 
ATL and PL setae; much longer than wide with the posterior end 
lightly concave. Eyes absent. Coxae HT 2-setose. SB very much 
nearer to PL than to AL. 


10. 


11. 


12 


* 


13. 
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AW 30-0, PW 50:0, SB 25-0, ASB 18-0, PSB 58-0, SD 76-0, 
A-P 24-0, AL 28-0, PL 40-0, Sens. —, (After Gunther 1940; 
Womersley and Heaslip 1943). 
Gehrhepia (? Walchia) rioi Gunther 1940. 
Dorsal seutum produced, and besides AL aud PL with additional 


setae belonging to the dorsal rows 9 

. Dorsal seutum with only 2 setae, in addition to AU ‘and PL, and 
these from the second dorsal row ; rg 
"Subgen. Schöngastiella Hirst 1915. 
Sentum with 4 additonal setae besides AL and PL . 15 


Subgen. Gahrliepia Ouds. 1912 | 8. Sir. 

Dorsal scutum with more than 4 additional setae, and these from 
the second, third or more dorsal rows .. a. 420 
Subgen. Gateri ja Ewing 1938. 


Dorsal scutum very sharply contracted ee of PL, ligulate. Sen- 
sillae more or less globose and setulose .. ds a m EL 


Dorsal seutum otherwise .. Pe T TA Sa V E 12 


Distance A-P of seutum at least equal to or greater than distance 
between PL and the posterior pair of scutal setae. Coxae III 1- 
setose. Dorsal setae ca. 2.8[2].8.4.8.6,6.2.2. 
AW 36:8>5:'6, PW 51-9+6-9, SB 35-6--4-7, ASB 26:5+4-1, 
PSB 65-5--9-6, SD 92-0+11:1, A-P 44-7+5:15, AL 42-0--3:2, 
PL 42:0, Sen's. 33-6 with head 14-0/25-2. 
Gahrliepia (Schöngastiella) ligula (Radford 1946). 
Distance A-P of seutüm much less than distance from PL to pos- 
terior pair of setae. Coxae III 4-setose (sometimes 5-6 setose). 
Dorsal setae 2.6[2].8.8.6.4.4(2).2(0). 
AW 31-0, PW 28-0, SB 23-0, ASB 14:0, PSB 55-0, SD 69-0, 
A-P 28-0, AL 20-9, PL 20-0, Sens, 20-0 wih head 14-0/14-0. 
Gahrliepia (Schöngastiella) ceylonica sp. n. 


Scutum about as long as broad; distance from line of PL to apex 


less than distance between PL. Sens. ? Dorsal setae 2.6[2].6.8.4.2. 
Coxae III 2-setose, 
AW 44-0, PW 86:0, SB 51-9, ASB 26-0, PSB 78-0, SD 104-0, 
A-P 44-0, AL 38-0, PL 41-0, Sens. —. (After Radford). 


Gahrliepia (Sehöngastiella) brevis (Radford 1946). 
Seutum much deeper from line of PL to apex than distance between 
PL. Sens. clavate. Coxae III 1- or multisetose za yA E. Ags 


Margin of seutum posterior of PL more or less an even parabolic 
curve. Coxae III l-setose. Dorsal setae 2.6[2].8.8.6.4.2.2, 

AW 36-72-47, PW 50-62-6-5, SB 31-72-8-0, ASB 21-1+8-1, 

PSB 58-1+15:1, SD 79-2+9-2, A-P 37-62-5-0, AL 31-45+9- T 

PL 35:8-+1:3, Sens. 33-0. with head 15/21. 

Gahrhepia (Schöngastiella) bengalensis (Hirst 1915) 

Margin of secutum pa of PI; more or less triangular. Coxae III 
2- or 4-setose ; : - E. T — Jj 


14. 


15. 


16, 


17, 


18. 


19. 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 283 


Coxae III 2-setose. Dorsal setae 2.4[2].6.6.6.4.2.2. Galeal and seta 
on palpal femur branehed. 
AW 45:2+7-1, PW 68-5+13-2, SB 43-52- 1:6, ASB 22-7+2-8, 
PSB 91-5+29-3, SD 114:1+28-8, A-P 44-9+6:6, AL 38-4, PL 
38:4, Sens. 35-2 with head 9-6/22-4. 
Gahrliepia (Schóngastiella) punctata (Radford 1946). 
Coxae III 4-setose. Dorsal setae 2.6[2].6.6.6.4.2. Galea] and seta 
on palpal femur nude, 
AW 51:2, PW 76-8, SB 49:6, ASB 28-0, PSB 110-0, SD 138-0, 
A-P 51-2, AL —, PL 41:6, Sens, — _ 
Gahrliepia (Schóngastiella) kumaonensis sp.m . 
Scutum markedly ornate, with 4 additional setae .. x. 3. 16 
Seutum at. most only minutely punetate .. M k » ws 


PL behind line of SB. Scutum with large, nearly editt us square 
to hexagonal reticulations. DS 32 in number, arranged 2.6[2].6[2]. 
6.4.2, 


AW 44-6, PW 75-6, SB 44-6, ASB 22-4, PSB 173-6, SD 196-0, 
A-P 30: 8, AL 39-2, PL 53- BEN Sens. —. 
Gahrliepia (Gahrliepia) insigne sp. n. 
PL in front of line of SB .. s x E Ber y E s 17 
Seutum uniformly with widely separated, more or less circular 
depressions. DS 34 in number, arranged 2.6.6 [2].6[2].4.4.2.2.2. 
AW 41-6+3-2, PW 66-82-5-B, SB 30-8, ASB 22:4, PSB 239-62 
31:7, SD 262-0+31-7, A-P 17:2+5:8, AL 26-8--4:5, PL 108-8 
212-8, Sens. —. Gahrliepia (Gahrliepia) decora sp. n. 
Seutum medially with a longitudinal cluster of raised tubereles, and 
laterally around the margin, large squarish depressions. DS 
2.4[2].8 [2].8.8.6.4.2. 
AW 40-0, PW 59-0, SB 33-6, ASB 25:2, PSB 218-4, SD 943-6, 
A-P 12:0, AL 28:0, PL 98-0, Sens. —. 
Gahrliepia (Gahrliepia) ornata sp. n. 
Seutum with only 8 (oeeasionally 6-9) setae, excluding the sensillae 19 
Seutum with more than 8 setae, exeludiug the sensillae "m . 20 


Coxae III nnisetose. Seutum larger. Dorsal setae 2.6[2].6[2].6.6.4.4.2. 
AW 42-0, PW 90:0, SB 49-0, ASB 35:0, PSB 155-0, SD 190-0, 
A-P 65-0, AL 40-0, PL 55-0, Sens, 37-0 with head 12/30 (after 
Gater; and Womersley and Heaslip). 
Gahrliepia (Gahrliepia) cetrata (Gater 1932). 
Coxae III 4-setose. Scutum smaller. Dorsal setae 2.8[2].9.[2-5].8.6. 
44.2. 
AW 48-9+4:-7, PW 63-5+6-6, SB 41-4+1-8, ASB 22-4, PSB 
65:425:1, SD 87:8+5-1, A-P 38-4, AL 35:652-4-4, PL 35-2, 
Sens. 38-4 with head 12-8/25-6. 
Gahrliepia (Gahrliepia) saduski sp, n, 
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20. PL normally situated, posterior of SB and far distant from AL .. .. 21 


PL placed anterior of SB and closely adjacent to AL, longer than 
other seutal setae. Coxae III l-setose. Additional seutal setae vari- 
able in number, normally 8 (oeeasionally 7-10). Dorsal setae nor- 
mally 2.4[4].4[2].8[2].6.4.4.2.2.. 


AW 38-4, PW 56:0, SB 43:2, ASB 22-4, PSB 107-2, SD 129-6, 
A-P 9-6, AL 41:6, PL 64-0, Sens. 33-0 with head 9-0/23-0. 
Gahrliema (Gateria) hirsuta (Radford 1946). 


21. Sensillae lanceolate. Coxae III 1-setose. DS 2.8[4].8[2].8.8.6.4. 
Seutum and coxae apparently not punctate. 
AW 81:0, PW 85:0, SB 51:0, ASB 27-0, PSB 119-0, SD 146-0, 
A-P 35:0, AL 44:0, PL 68-0, Sens. 48-0 (after Radford). | 
Gahrliepia (Gateria) lancearia (Radford 1946). 


Sensillae clavate EP ve ed m E ai T TE 
22. Only 6 additional setae on seutum - za ee Se .. 28 
With 8 or more additional setae on seutum .. c 2 EE m$. 


23. Dorsal seutum widest, only just behind line of PL. DS 46 in number, 
arranged 2.8[4].8 [2].8.8.6.4.2. 


AW 51:0, PW 85-0, SB 51-0, ASB 27-0, PSB 119-0, SD 146-0, 
A-P 36-0, AL 44:0, PL 57:0, Sens. ? 
Gahrliepia (Gateria) crocidura (Radford 1946). 


Dorsal seutum widest well behind line of PL. DS 40 in number, 
arranged 2.8[4].6 [2].6.6.4.2.2. 


AW 50-0, PW 86-0, SB 50-0, ASB 28-0, PSB 157-0, SD 185-0, 
A-P 50-0, AL 39-0, PL 42-0, Sens, 33:6 with head 14/22. 
Gahrliepia (Galeria) romeri sp. n- 


24. Seutum roughly pentagonal, Le. margin behind PL forming a strong 
angle. Seutum and eoxae strongly punetate. Coxae III l-setose, DS 
2.12[6].9[3].8.6.4.4.2. 


AW 51-0, PW 85-0, SB 51-0, ASB 26-0, PSB 116-0, SD 142-0, 
A-P 34-0, AL 40-0, PL 57-0, Sens. — (after Radford). 
Gahrliepia: (Gateria) longipilis (Radford 1946). 


Seutum not pentagonal  .. E. e X nr m Wo 5 


Lo 
ca 


. Seutum smaller, ea. half as long again as wide, widest about middle 
and posterior of PL. DS 2.6[4].4[2].2[2].6.4.4.4.2. SD smaller than 
1204. 
AW 43:0, PW 73:0, SB 41-5, ASB 17-0, PSB 99-5, SD 116-5, 
A-P 35:0, AU 18-0, PL 18-0, Sens. ? (after Gater; and Womers- 
ley and Heaslip. Gahrliepia (Gateria) rutila Gater 1932. 


Seutum larger, ca. twice as long as wide. SD. greater than 1804 .. 26 
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26. Seutum widest in posterior third, with 10 additonal setae, all but 
2 placed submarginally. 


AW 40:0, PW 70-0, SB 42-0, ASB 30-0, PSB 159-0, SD 189-0, 
A-P 53: 0, AL 45:0, PL 38-0, Sens. ? (after Gater ; and Womers- 


ley and Heaslip). Gahrliepia (Gateria) ciliata Gater 1932. 
Seutum widest elsewhere, with more than 10 additional setae, which 
are not mainly submarginal a Je i t m 27, 


27. Dorsal scutum widest just behind PL, with margins posterior of 
widest part lightly concave. With normally 12 additional scutal setae 
(variable from 9 to 14), arranged ca. 2.4[4].8[4].6[2].6.6.4.4.2. 


AW 51:92-4:2, PW 77-11-83, SB 46-744-2, ASB 95-2, PSB 
163-82-6-7, SD 188-8+7-6, A-P 41:3+3-7, AL 37-3+6-5, PL 
40-82-6- 7, "ins —, Gahrliep ia (Gateria) spinulosa (Radford 1946) 


Dorsal seutum widest at the middle and well behind PL, with 16 
additional setae. DS 2.4[4].10[8].4[2].6[2].6.8.4.2 


AW 52:0, PW 79-0, SB 50-0, ASB 18-0, PSB 170- 0, SD 188-0, 
A-P 39: 0, AL 50:0, PL 37:0, Sens. ? (after Gater; and Womers- 
ley and Heaslip). Gahrliepia (Gateria) fletcheri Gater 1932. 


GAHRLIEPIA (WALCHIA) MOROBENSIS (Gunther 1939). 


Walchia morobensis Gunther 1939. Proc. Linn. Soe. New South Wales, 64 


(1-2), 94; Womersley and Heaslip 1943, Tr. Roy, Soc. S. Aust,, 67, (1), 
135. 2 


Plate 76, fig. A-C. 


This species was originally described by Gunther from 4 specimens from 
Rattus brown? and many from R. ringens from Bulolo, New Guinea. 

As diagnosed the species was chiefly characterized by the scutal margins 
not being defined. A careful re-examination of Gunther's type in the collec- 
tion of the Australian Museum, Syduey, shows that at least the anterior and 
lateral margins can be scen, and possibly also the posterior margin. 

In the specimens recorded herewith and referred to this species the sental 
margins can be plainly seen, especially in fresh or remounted specimens nsing 
the polyvinyl alcobol media. 

The species, on the basis of the type and the new material, can be charac- 
terizcd by the AL, SB and PL being almost in the same longitudinal line, 
although often the distance between the PL setae is somewhat greater than 
between SB and between AL. The posterior margin forms rather an acute 
angle, as in the figure. The palpal claw is bifurcate and all the setae on the 
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palpal femur, genu and tibia except the ventral on the tibia are nude, The 
sensillae are clavate, with the head strongly setulose and the apex acuminate. 
All the coxae are unisetose. Eyes absent, or only indistinctly 141. The 
dorsal setae are 2.6.6.6.4.2. There is no long nude seta on tarsi HI. 

In. 1943 Womersley and Heaslip (loc. cit.) gave the Standard Data for 
the type and one paratype as: AW 25-0, 25-0, PW 25-0, 25-0, SB 25-0, 27-0, 
ASB 16:5, 17-0, PSB 16:5, —, A-P 33-0, 34-0, AL 20:9, 18:0, PL 31-0, 
30-0, Sens. 25-0, 25-0. The value of PSB 16-5 was only an estimate as at that 
time, the seutal margins could not be clearly seen. 

Through the kindness of Lt.-Col. J. R. Audy and his assistant T. J. Law- 
renee, I have been able to study a large amount of Trombieulid material from 
S. Burma, and have isolated 16 speeimens which ean be referred to morobensis 
Gunther. These were mainly from Nesokia bengalensis and Rattus rattus from 
Toungoo, and neighbourhood, Oct. 1944. 

The Standard Data derived from 14 of these 16 specimens are: 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 29-50-60 2-24+0-42 22:8-36:2: 25:6-32-0 1*6 
PW 32.9+0-90 3-36+0-63 22-8-43-0 25:6-38:4 10:2 
SB 28:10:40 1-50+0-28 23 -6-32-6 24-0-28-8 5:3 
ASB 19-20-53 1:98+0-37 13-3-25:1 17-6-20-8 10-3 
PSB 44-(-0-36 1-37:+0-25 39:9-43-1 41-6-44-8' 3-1 
SD 63-20-40 1:50+0-28. 58.7-67:7 60-8-65-6 2.4 
A-P 35-40-28 1:06+0-20 32-2-28-6 33-6-38:4 3:0 
AL 27-4--0-65 2:4220-46 20-2-34-6 22-4-28-8 8:8 
PL 29-50-48 1-79+0-34 24-2-34-8 25 -6-32-0 6:0 
Sens. 25-6 with head 9-6/19-2. No variation recorded. 


GAHRLIEPIA (WALCHIA) rustica Gater 1932. 


Gahrliepia rustica Gater 1932, Parasitology, 24, 167. 


Walchia rustica, Womersley and Heaslip 1943. Tr, Roy. Soc. S. Aust., 67, (1), 
136; Sig Thor and Willmann 1947, Das Tierreich, 71b, 337. 


Plate 76, fig. D-F. 


This species was originally described from Rattus surifer surifer (Miller) 
from Selangor, Federated Malay States. 

It differs from the closely allied species, turmalis Gater in having the 
dorso-apical tooth of the tricuspid cap on the chelicerac pointed and directed 
backward, hook-like, not blunt; in having fewer dorsal setae, 38-40 instead of 
40-44, and in the somewhat wider but shorter seutum. The palpal claw is 
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trifurcate, and all the setae on the femur, genu and tibia of palpi nude, 
Gater states that the seta on the third segment (genu) sometimes has one or 
two barbs. The dorsal setae are 40 and arranged 2.6,8.8.6.4.4.2. The sensillae 
are clavate and setulose. Eyes apparently absent. 

The paratype specimen in the collection of the South Australian Museum 
has been re-mounted and the Standard Data re-determined as follows: AW 
41-6, PW 51-2, SB 32-0, ASB 17:6, PSB 48-0, SD 65-6, A-P 32-0, AL 28:0, 
PL 30-8, Sens. —. 

No speeimens which can be referred to this species have been seen amongst 
the large amount of Burma material that I have been able to stüdy, nor does 
the species appear to have been recorded from anywhere since the original 
discovery. 

In addition to the above paratype three other paratypes from Gater’s 
collection at Kuala Lumpur, have been sent to me for study by Dr. J. R. Audy. 
In the Standard Data these specimens do not differ «significantly from the 
above, the values without variation being: AW 42-0, PW 50-8, SB 31:0, ASB 
18-0, PSB 48-0, SD 66-0, A-P 30-0, AL 30-0, PL 30-0, Sens. —. 

This species has recently been found commonly on Rattus r. jarak on 
Palau Jarak Is., in the Malacea Straits, by Dr. J. R. Audy and his team, and 
I have been privileged to study a large series collected 26th Jan. 1950. Of 
about 40 or more specimens, 16 have been measured and the following Standard 
Data determined: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 

AW 36-60-26 1040-18 33+5-39°7 36*0—39.0 2-8 
PW 44:50:32 0-87+0°15 41:9-47-1 42-0-45-0 2-0 
SB 29-70-20 0-79+0-14 27:3-32-1 27:0-30-0 2:6 
ABB 19-7+0-87 1:49--0-26 15-2-24-4 18-0-21-0 7-5 
PSB 44-12-0-35 1-39-+0-24 39-9-48-3 42-0-45 -0 3:1 
8D 63:75+0:30 1-21+0-21 60-15-67-35 63.0-66:0 1:9 
A-P 35:7+0+33 1.32%023 31-7-39-7 33-0-39.0 3:7 
AL 30-0 No variation reeorded 

PL 30-0 No variation reeorded 

Sens Lost in remounting. 


These specimens, although having slightly lower Standard Data than 
shown by Gater’s Selangor material agree in all morphological characters. 
From the closely allied G. (W.) turmalis this species is distinct in the more 
pronounced tricuspid apical cap of the chelicerae, the fewer dorsal setae, and 
the smaller seutum with PSB equal to or less than PW, 
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GAHRLIEPIA (WALCHIA) TURMALIS Gater 1932, 


Gahrliepia turmalis Gater 1932, Parasitology, 24, 168. 


Walchia turmalis, Womersley and Heaslip 1943, Tr. Roy. Soc. S. Aust., 67, (1), 
136; Radford 1946, Parasitology, 37, 48; Sig Thor and Willmann 1947, 
Das Tierreich, 71b, 337. 

Plate 76, fig. G-I. 


This species, which is closely allied to the preceding one but differs as 
pointed out under that species, was originally described from Rattus sabanus 
vociferans (Miller) from Selangor, Federated Malay States. 

Radford 1946, recorded it from the Musk Shrew (Suncus caeruleus gigan- 
teus (Geoffy.) from Colombo, Ceylon, 

It is a very common and widely distributed species in Southern Burma 
on such hosts as Rattus rattus, R, norvegicus concolor, and Nesokia. bengulen- 
Sis, as evidenced by the very large number of specimens found amongst the 
material I have been able to examine, The localities include Ron, Insein, 
Paungola, and Toungoo. 

The palpal claw is apparently trifurcate and the setae on palpal femur, 
genu and tibia all plain or nude. The sensillae (missing in all of Gater’s 
material) are as in rustica, clavate and setulose. Gater’s statement, “The 
setae on the hypostome are plain or serrate instead of plumose as in most other 
species”? is puzzling. If he refers to what are now known as the ‘‘galeal setae” 
then these are plain or nude in most known species of Gahrliepia, but if he 
means the maxillary sctae, I know of no species of Trombiculidae in which 
these are other than branched. The dorsal setae are from 40-44, and arranged 
2.6.6.6.6.6.6.4(2).2(0). 

The Standard Data as derived from 151 specimens from Southern Burma 
are as follows : 


Standard Theoretical Observed Coett, of 

Mean Deviation Range Range Variation 
AW 38°350-12 1-380-08 34:2-42:5 35-2-41-6 3-6 
PW 48-620-17 2,1020:12 42-3-54:9 44-8-56-() 4:8 
SB 32-42-0-12 1-482-0-08 28-0-36-8 28-8-35-2 4-6 
ASB 22-50-04 0-502-0-03 21-0-24-0 22-4-25:6 2:2 
PSR 56:70.20 2-43 40-14 40*4—64-0 48-0-64:0 4:3 
SD 79-40-21 2:60+0-15 71-6-87-2 70-4-—86.4 33 
A-P 40"65>0-12 1:49—0-08 36-2-43-1 38-444-8 3:6 
AL 32-9-+0.13 1:6230-09 28:0-37°8 28-8-38:4 5:0 
PL 32.6+0-12 1:472-0.08 28-2-37-0 28-8-35.8 4:5 


Sens. 32-0 with head 9°6/22-4. No variation recorded. 
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GAHRLIEPIA (WALCHIA) LEWTHWAITEL (Gater 1932). 


Walchia lewthwaitei Gater 1932, Parasitology, 24, 170; Womersley and Heaslip 
1943, Tr, Roy. Soc, 8. Aust., 67, (1), 135; Sig Thor and Willmanu 1947, 
Das Tierreich, 71b, 336. 

Plate. 76, fig. J-L. 


This species was described from 9 specimens from Rattus rattus (probably 
diardi Jentink) from Kuala Lumpur, Federated Malay States. 

It does not appear to have been recorded from elsewhere, nor have 1 
detected the species amongst the large amount of Gahrliepia material from 
Southern Burma. 

The species may be separated as in the key, by the very small scutum, the 
globose and not clavate sensillae and the normally 6-setose coxae III. The 
palpal claw is trifurcate and the setae on the palpal femur, genn and tibia all 
nude. Eyes apparently absent. Dorsal setae short, 34 to 40 in number and 
arranged ca. 2.6.6.6.6.4.2.2. 

The Standard Data of a specimen from the Institute of Medical Research, 
Kuala Lumpur, and collected from R. rattus from Sungei Buloh, F.M.S., 15th 
Oct., 1940, as given by Womersley and Heaslip (1943) are: AW 17-0, PW 
31:5, SB 17:0, ASB 17:0, PSB 21:5, SD 38-5, A-P 28-0, AL 11-5, PL 15:0, 
Sens. —. 

The Standard Data derived from 20 specimens of a large number from 
Rattus whiteheadi and R, mulleri from Selangor and Temerloh, Pahang, 
F.M.S., collected by J. R. Audy and his colleagues 1948, are as follows: 


Standard Theoretical Observed Coeff, of 
Mean Deviation Range Range Variation 

AW 19.5+0-15 0-70+0-11 17:4-21:6 16-8-21.0 3:6 
PW 31-65+0-21 0-93 +0-15 28:9-34-4 30-8-33-6 2:9 
SB 17-25+0.22 0-99+0-16 14-25-20 -25 16-8-19.6 2-7 
ASB 19-30-19 0-B4+0-13 16°8-21-8 16 -8-19-6 4-3 
PSB 28-0 No variation recorded 

SD 47-320-19 0-84+0:13 44-8-49:8 44-8-47-6 1-8 
A-P 30-.4+0-22 1-00+0-16 27 +4-33-4 28-0-30-8 3-2 
AL 14.0 No variation recorded 

PL 14-0 No variation recorded 

Sens. 19-6 with head 11/14. No variation recorded. 


The setation of cozae III in this population shows a slight variation from 
the normal 6 +- 6 setae; of the twenty specimens measured three had 5 + 5 
setae on coxae lI aud one had 6 + 5, the rest being normally 6 + 6, 
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GAHRLIEPIA (WALCHIA) DISPARUNGUIS (Ouds. 1929). 


Schöngastiella disparunguis Oudemans 1929, Ent. Ber., 7, (165), 398; Sig 
Thor and Willmann 1947, Das Tierreich, 71b, 335. 


Walchia disparunguis, Womersley 1944, Tr. Roy. Soc, S. Aust., 68, (1), 101, 


Plate 76, fie. M-P. 


This species was originally described from speeimens from the ears of 
Mus rattus var. from Garoet (W. Java), Aug., W, C. van Heuren. 

Ondemans” original deseription translated, reads as follows: “Length of 
a moderately engorged specimen 225p, greatest breadth 145p.  Seutum 
ronnded-pentagonal with one angle directed posteriorly; in each of the other 
four angles a seta. On each shoulder is a seta and bebind the scutum ‘five 
rows of six setae in each. Pseudostigmal organ elavate, the stem about one- 
third of its length. Dorsal setae about 304 long, brush-like and shortly ciliated. 
Eyes small, cornea half spherical, Venter: all coxae (also maxillae) with a 
feathered seta; coxae III with two such. Between coxae I and between 
coxae III a pair of similar setae. Then 17 pairs of setae similar to the dorsal 
setae. Gnathosoma dorsally with 6 pairs of smooth setae; ventrally with 
more; externally on the tibiae with short smooth seta, and on the very short 
and difficult to see palpus are four setae of which one is short thick rod-like 
olfactory seta, the other three are short thick setae distally divided into four 
or five branches. Palpal claw bifid.” 

Oudemans was rather uncertain about placing this species in Schóngas- 
tiella Hirst as it differed from Hirst’s diagnosis in having only 4 setae besides 
the sensillae on the seutum instead of three pairs, He also noticed that the 
scutum resembled that of Typhlothrombium Ouds. 1919 (= Gahrliepia Quds. 
1912) although in his deseription it is suggested that the posterior is sharply 
defined, not tongue-like as in Gahrliepia (Womersley and Heaslip 1943) and 
similar to Walchia, He also was of the opinion that the shape of the seutum 
was a specific and not a generic character. Oudemans also refers to the dis- 
parity in the form and size of the 3 tarsal claws and named his species on this 
character. This feature, in which the median claw (empodium) is much 
stronger than the others and of median length, the outer longer and only 
slightly more slender, and the inner only slightly shorter than the median but 
much thinner is, however, present in all the species of Gahrliepia known to 
me, and I believe a good generic character. This species is closely related to 
glabra Walch, but can be easily distinguished as in the key, on the bi-setose 
coxae IIT and the shape of, and number of setae on, the seutnm. 
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This species has not been recorded apparently since its description but that 
it is widespread in the Asiatic-Pacific area is evident from the following speei- 
mens which I have been able to examine. 

Ceylon, 4 specimens from Millardia melldde from Embilipitiya, Oct., 1944, 
and 3 specimens from Rattus ratius kandiyanus from Nalanda, Nov., 1944 (S. 
H. Jayewickreme) ; Dutch New Guinea, Sansapor, 37 specimens from Aug. to 
Dec., 1944 (C. Mohr); Borneo, Labuan, 4 specimens from rats, Oct., 1945 (R. 
N. McC.) ; Celebes, Morotai, 2 specimens from rats, Oct., 1945 (R. N. MeC.) ; 
Southern Burma. On Nesokia bengalensis, Ron, 10 Oct., 1945 (747); on Rattus 
rattus, Toungoo, 23 Oct., 1945 (771); on N. bengalensis, Toungoo, 29 Oct., 
1945 (765), and on N. bengalensis, Toungoo, 26 Oct., 1945. 

The Standard Data for this species as derived from the Dutch New Guinea 
specimens are: 


Standard Theoretien] Observed Coeff, of 
Mean Deviation Range Range Variation 

AW 27-4540-26 1-60+0:18 22-65-3225 24-0-28-8 5.8 
PW 44-60-27 1-62+0:19 39-75-4945 41-6-48:0 3-6 
SB 23:3+0-21 1-26+0-15 19-5-27 1 22 -4-25-6 5.4 
ASB 20-3+0-21 1-29+0-15 16:5-24:1 19:2-22-4 6-3 
PSB 36-12-0.35 1-53+0-18 31-55-40 -65 32-0-38-4 4-2 
SD 56:40:25 1-53+0-18 51-8-61-0 5d: 4-59-2 2-7 
A-P 32°80-23 1-42+0-16 28.5-37-1 30:4-35-2 4-8 
AL 23-4 No variation recorded 

PL 28:8 No variation recorded 

Bene. 25-6 with head 9-6/19.2. No variation recorded. 


A re-description of the larvae is as follows: 


Shape an elongate oval, slightly constricted behind coxae III. Size small, 
length (engorged) to 380p, width to 2504. Scutum small, pentagonal, produced 
to a rounded point posterior of PL; furnished only with AL and PL setae and 
paired sensillae; sensillae fairly broadly clavate with prominent setules; anter- 
jor margin lightly concave. Eyes 2-+2, the posterior smaller and indistinct. 
Chelicerae non-serrate, with the usual tricuspid cap. Galeal setae nude. Palpi 
fairly stout, tibial claw bifurcate; all setae on palpal femur, genu and tibia 
nude; tarsi with the usual basal and apical sensory rods and 3-4 ciliated setae. 
Dorsal setae 36 in number, to 254 with only short ciliations and arranged Ca. 
2.6.6.2 (lateral) .6.6.4.2.2. Ventrally with a pair of ciliated setae on gnatho- 
soma, a pair between coxae T and between coxae 111, one on each of coxae I 
and Il, two on coxae III, and thereafter 14.12.12.6.4.2. to 20» long. Legs 
rather short, I 1804, IT 150,4, III 2105; tarsi I and II with the usual sensory 
rods; III without any long nude seta. 
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GAHRLIErIA (WALCHIA) ewwer (Fuller, 1951), (== GuAbrun Walch, 1927, 
preoc.) 


Trombicula glabrum. Walch 1927, Geneesk. Tijdsch. y. Ned. Indie, 67, (6), 926. 


Walchia globrum, Ewing 1931, Proc. U.S. Nat. Mus., 80, (8), 10; Womersley 
and Heaslip 1943, Tr, Roy. Soc. S. Aust., 67 (1), 134; Womersley 1944, 
Tr. Roy. Soc. S. Aust., 68, (1), 134. 


Walchia glabra, Sig Thor and Willmann 1947, Das Tierreich, 71b, 336; Fuller 
1948, Bull. Brooklyn, Ent. Soc., 48, (4), 110. 

Walchia pingue Gater 1932, Parasitology, 24; Womersley and Heaslip 1943, 
Tr. Roy. Soc. S. Aust. 67, (1), 134; Womersley 1944, Tr, Roy. Soc. S. 
Aust., 68, (1), 102. 


Walchia pinguis, Sig Thor and Willmann 1947, Das Tierreich, 11b, 338. 
Plate 76, fig. Q-T. 


This species was originally described from rats from the Lampong District 
of Macassar, and in 1943 Womersley and Heaslip identified 3 unidentified 
specimens from Rattus rattus argentiventer Chasen, from Perak sent to them 
from the Institute of Medical Research, Kuala Lumpur, ard one specimen 
(I, A, 1.C., IV) from Batavia, as the same, 

In 1944 the species was recorded by myself from 7 speeimens eollected 
in the Buna area of New Guinea by G. M. Kohls and the Standard Data 
given. The Standard Data of 3 speeimens from Perak, 10 from Buna, N.G. 
and 24 received more recently from Dr. R. Gispen, from Batayia, from Rattus 
rattus diardi are as follows: 


Standard Theoretical Obseryed Coeff, of 
Mean Deviation Range Range Variation 

AW 28:4—0-18 , 1:0820-12 25-9-31.6 25:6-30:4 3-8 
PW 48-80-48 2-94+0-34 40-057:6 432-544 6-0 
SB 25-00-20 1:902-0-14 21-4—98.6- 22.4-25-6 4.8 
ASB 22:4 No variation recorded 

PSB 34:3+0-23 1-42+0-16 30-0-38-6 32:0-35-Z2 4-1 
SD 56-7023 1-4220-16 52+4-61-0 54-4-57-6 2-5 
A-P 86-7+0-45 2-720:32 28-6—44.8 32-0-38-4 7:4 
AL 22-4 No variation recorded 

PL 28-8 No variation recorded 

Sens, 28:8 with head 11:2/22-4. No variation recorded. 


This species is closely related to the following, enode Gater, but differs in 
the larger scutum and particularly in the number of setae on coxae III. In 
glabra, coxae III carries normally 3 setae, and shows extremely little variation 
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in this respect; of the 37 specimens examined only two show more than 
three setae, on one of each coxae III, these having 3 + 4 setae. In enode the 
setae on coxae III while normally 44-4, show a very great variation from 
4+3 to 546. Where, however, specimens of the latter species have only 
4 +3, the size of the scutum, the Standard Data and the dorsal setae will fairly 
easily determine the species. 

In glabra the palpal claw is bifurcate and the setae on the palpal femur, 
genu and tibia, and on the galea are nude. The dorsal setae are 2.6.6.6.6.4.2. 

From Gater’s deseription of pingue there seems little doubt that it is 
identical with glabra. It has not been recognized since Gater’s paper nor have 
any specimens that could be referred to it been seen amongst the large amount 
of material studied in the preparation of this paper. Its synonymy with glabra 
is confirmed by a study of one of Gater’s two specimens, kindiy sent to me by 
Dr. J. R. Audy. 


GAHRLIEPIA (WALCHIA) ENODE (Gater 1932). 


Walchia enode Gater 1932, Parasitology, 24, 169, (enodis); Womersley and 
Heaslip 1943, Tr, Roy. Soe. S. Aust., 67, (1), 135; (enodis) Radford 1946, 
Proc. Zool, Soe, London, 116, (2), 247; Sig Thor and Willmann 1947, 
Das Tierreich, 71b, 338. 

Plate 76, fig. U-X. 


This species which was originally described from Sungei Bulob, Selangor, 
Malaya, from Rattus mulleri validus (Miller) does not appear to have beon 
recorded since, 

It is, however, a very common and widely distributed species in Southern 
Burma as shown hy the large number of specimens amongst the Trombiculid 
material collected by Lt.-Col. J. R. Audy aud his staff of the S.B. A.C. Serub 
Typhus Research Team, and submitted to me for identification. 

As stated under G. glabra Walch, the present species is closely related 
thereto, differing in the smaller scutum, the dorsal setae and particularly a 
different and more variable number of setae on coxae IIT. 

In the 191 specimens for which the Standard Data is given, the setation 
of coxae ILI varied as follows: 3-+4, 21 specimens (11:096); 345, 2 specs. 
(1:696) ; 4 +- 4, 119 spees. (62-396) ; 4 + 5, 35 spees. (18-396) ; 4 + 6, 1 spec. 
(0-796); 5 + 5, 12 spees. (6:396); 5 + 6, 1 spec, (0:8%). Thus the normal 
is 4 +4. Where the setae on coxae III are 443, as in glabra, the size of the 
seútum and its Standard Data will be determinative. 
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The sensillae are capitate and setulose and their bases somewhat nearer to 
PL than to AL, The palpal claw is apparently, and the setae on the palpal 
femur, genn and tibia as well as the galcal setae, nude. The chelicerae has 
only the usual apical tricuspid cap. Eyes apparently absent. The dorsal setae 
vary from 32-34 and are arranged ca, 2.8.6.6.4.4.2. 

The following Standard Data are from 189 specimens, plus a specimen from 
Sungei Buloh, Selangor, 8 Aug. 1930 from Rattus mulleri validus (Miller) and 
one specimen received from Radford from Rattus sp. Imphal, Manipur, 10 
June, 1945, 


Standard Theoretical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 26:5+0-10 1:452c:0:07 22-1-30-9 22-4-32:0 5:5 
PW 37-6+0-15 2-182-0-11 31:2-44-0 35-2-51.3 5.7 
SB 21-0+0-10 1-4420-07 16-6-25.4 17-6-25:4 6:8 
ASB 18-90-06 0-78+0-04 16-6-21-2 17 -6-22+4 4-1 
PSB 32°750-14 1-97x0-10 26:8-38+7 28-8-35-2 6-0 
SD 52.02:0-15 2-03:-0-10 16-0—-58-0 48.0-57:6 3-9 
A-P 30-952:0-10 1-36250-07 26°85-35-05 28.8-35:3 4-4 
AL 19-22-0-06 0-78+0-04 16-9-21:'5 16-0-25.6 4-0 
PL 20:720-10 1-390-07 16:6-24.8 19.2-22-4 6-7 
Sens, 22-4 with head 12-8/16-0. No variation recorded. 


In Southern Burma it occurs commonly on Nesokia bengalensis and the 
various species of Rattus. 


GAHRLIEPIA (WALCHIA) BRENNANI Sp. n. 
Plate 112, fig, A-D. 


Description of Larvae. Size small. Shape oval. Length (engorged) to 
3354, width to 2544. Scutum as figured and approximately of the size and 
shape of G. (W.) turmalis Gater; with only AL and PL setae; sensillae cla- 
vate and setulose. Eyes apparently absent. Chelicerae with only the apical 
tricuspid cap. Galeal setae nude. Palpal claw bifurcate; setae on femur, genu 
and tibia apparently all nude. Dorsal setae 32-34 in number, to 30p long, 
shortly and sparsely ciliated, and arranged 6(4).6.6.6.6.2.2, Le. normally with 
3-+ 3 humeral setae, but frequently only 2+ 2. Ventrally with a pair of 
setae on maxillae, a pair between coxae I and between coxae III, one on each 
of coxae I and coxae Il, two on coxae TIT; posterior of coxae III ea. 36 setae 
to 26p long. Legs: I 2004 long, II 174,4 TIT 200p; tarsi T and II with dorsal 
sensory rod, III without a long nude seta. 

Standard Data derived from the type and 16 paratypes are: 
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Standard Theoretical Observed Coeff, of 
Mean Deviation Range Range Variation 
AW 37-52-0-30 4-0+0:21 33:5-41-5 36-85-40 :2 3:6 
PW 54'1—+0-36 4-8-+0:25 49-3-58-9 53-25-56 :95 2-9 
SB 32-8+0-42 5:60-29 27-2-38:4 3015-36-85 5.7 
ASB 21-8 No variation recorded. 
PSB 57:80:32 4°3+0-23 53-5-62-1 56-95-60 3 2-5 
8D 79-60-82 4:30.23 75-3-83-9 18-75-82 -1 1-9 
A-P 37:62-0-30 4*023-0-21 33:6—41-6 36-85-40 "2 3-5 
AL 27-30-27 3-62:20.10 23-7-30:9 26-8-30:15 4:4 
PL 26-8 No variation recorded, 


Sens. 33-5 with hend 10-05/23.45. Only 1 determination. 


Loc, and Hosts. The type and sixteen paratypes from a “ground squirrel" 
Rhinosciurus laticaudatus from Kepong Forest Reserve, Selangor, F.M.S., 11 
Sept, 1950 (Scrub Typhus Research Unit). Also 1 specimen from Rattus 
bowersi from Ulu Langat, Selangor, F.M.S. 13 June, 1950. 

Remarks. In the shape of the seutum and the Standard Data, this species 
is very close to G. (W.) turmalis Gater. It is strikiugly different, however, in 
having eoxae III normally bisetose, and in having 2-3 humeral setae on each 
side. It is named in honour of Dr. J, M. Brennan, of the Rocky Mountain 
Laboratory, Hamilton, Mont, U.S.A., who has described many American species 
of Trombieulidae. 

var. VENTRALIS NOV, 


Three specimens with the above material differ rather remarkably in that 
coxae III are unisetose, and ventrally between coxae Il and coxae III are from 
3 to 4 setae somewhat shorter than the dorsal humeral setae. Coxae II and III 
are correspondingly wider apart than in the typical form. 

In Standard Data these 3 specimens agree with the typical specimens. For 
the moment, as in all these 3 specimens the sensillae are missing, they are re- 
garded as a distinet variety. 

The 3 specimens were from R. bowersi but from the Ulu Langat Forest. 
Reserye, Selangor, F.M.S., 13 June, 1950. 


GaurLIierA (? WarncurA) rior Gunther 1940. 


Gahrliepia riot Gunther 1940, Proc, Linn. Soc. New South Wales, 65, (5-6), 
481, 
Plate 77, fig. A. 
This species has not been reeognized since its original description. Accord- 
ing to Gunther’s description and figures the dorsal sentum is distinctly produced 
beyond the PL setae; tongue-shaped, but with only the AL and PL setae; its 
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posterior end is slightly concave and SB are much nearer to PL than to AL. 
The sensillae were missing from Gunther's material, The chelicerae are simple, 
with only the usual trieuspid cap, and the galeal setae are nude. The palpal 
elaw is trifureate. The seta on the palpal femur is nude; on the genu 
with one long branch, and on the tibia one long branched seta (this is probably 
the ventral, the dorsal and lateral not having been seen). The dorsal setae 
number 28, and are arranged 2.6.6.6.4.2.2. All coxae 1-setose; except IIT which 
are 2-setose; posteriorly of coxae III ca. 36 setae. 

The Standard Data as deduced by Womersley and Heaslip (1943) from 
Gunther's data are: AW 30-0, PW 50:0, SB 25-0, ASB 18-0, PSB 58-0, SD 
76-0, A-P 24-0, AL 28-0, PL 40:0, Sens. —. 

It was deseribed from specimens from the mouse deer, Tragulus born- 
eanus from the Bode River, British North Borneo, Sept., 1939. 


GABRLIEPIA (SCHÖNGASTIELLA) LIGULA (Radford 1946). 
Sehöngastiella ligula Radford 1946, Proc. Zool, Soc. London, 116, (2), 256. 
Plate 77, fig. B-F. 


Radford described this species from Rattus rattus rufescens (Gray) from 
Imphal, Manipur State, India, 6th May, 1945. 

This species is very common in Southern Burma on various rats and on 
Nesokia bengalensis. 1 have been privileged to study some hundreds of speei- 
mens from various localities such as Ron, Prome, Toungoo, Insein, and Tharra- 
waddy, collected by Lt.-Col. J. R. Audy and his team in 1945, 

As Radford’s description is somewhat brief a fresh and more detailed one 
is given below, 

Shape oval with a tendency to constriction just posterior of coxae ITI. 
Length (engorged) to 5604, width to 320p. Scutum elongate, ligulate behind 
PL and in addition to AL and PL carrying the two median setae of the second 
dorsal row; because of its narrow ligulate posterior part these two additional 
setae are near to the apex and close together, Eyes apparently absent. The 
sensillae are clavate (as stated by Radford and not globose as shown in his 
figure 17) and setulose. Palpi small tibial claw apparently trifurcate; all setae 
on palpal femur, genu and tibia nude. Chelicerae with ouly the apical triens- 
pid eap. Galeal setae nude. Dorsal setae 48, to 35% long and arranged 
2,8[21.8.4.8.6.6.4.2. Ventrally with the usual pair of eiliated setae on the 
maxillae, one on each coxa, a pair between coxae I and between coxae III and 
posterior of coxae III ea. 56 setae. Legs: I 2104, If 1904, III 2404; tarsi I 
and II with the usual dorsal sensory rod, ITI without a long nude seta. 
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The Standard Data derived from 48 specimens from S. Burma are; 
Standard Theoratical Observed Coeff. of 

Mean Deviation Range Range Variation 
AW 36-80-27 1-88: 0-19 31-242:4 33-6-39-2 5:1 
PW 51-90-33 2-29-:0-23 45-0-58-8 44 -8-56-( 4.4 
SB 35-6::0-22 1-56+0-16 30-9-40-3 33" 6-39-2 4.4 
ASB 26:52:0-20 1:392-0-14 22-4-30-6 25:2-28:0 5:2 
PSB 65-50-46 3-2130-33 55:9-75-1 61-6-72-8 4.9 
SD 92.0+0:58 3:7020:38 80-9-103-1 86:8-100-8 4-0 
A-P 44-70-25 1-72 10:17 59-5-49-9 42:0-47-6 3-8 
AL 42-00-15 1:0720-11 38-8-45-3 39:2-—14.-8 2:5 
PL 42-0 No variation recorded 
Sens, 33:6 with head 14-0/25°2. No variation recorded. 


G. (S.) ligula (Radford) is also a common species in Kashmir and T have 
recently received much material from Maj. S. L. Kalra, collected from ears of 
rats, and from a |shrew during 1948 and 1949 from the following localities: 
Kanzalwan, Jhanghar, Gurais, Srinagar, Naushera and Banital. 


GAHRLIEPIA (SCHÖNGASTIELLA) CEYLONICA Sp. n. 
Plate 77, fig. G-L. 


Description of Larvae. Shape oval, but with a märked constrietion behind 
the third pair of legs. Colour in life unknown. Length to 545%, width to 
3504. Dorsal seutum elongate, widest in Hne with sensillae, slightly narrower 
between PL than between AL; posterior of PL narrowing to form a long nar- 
row lip-like projeetion which subapically takes in the median pair of setae of 
the second dorsal row; sensillae globose, finely setulose, the bases about midway 
between AL and PL. Eyes not observed. Chelicerae with only the apical 
trieuspid eap. Palpi stout, all setae on femur, genu and tibia apparently 
nude. Galeal setae nude. Palpal claw bifid. Dorsa) setae to 28% long, 36 in 
number and arranged 2.6[21.8.8.6.4.2. Ventral setae more numerous and 
shorter than on dorsum; one on coxáe I and IT, four on coxae III, a pair 
between eoxae I and between eoxae III and thereafter ea. 8.8.8.8.8.6.4.2. Legs: 
I 1564 long, II 1304, 111 1434; tarsi I and II with usual dorsal rod-like seta, 
III without any long nude seta. 

The Standard Data for the type larva are: AW 31-0, PW 28-0, SB 23-0, 
ASB 14:0, PSB 55-0, SD 69:0, A-P 28-0, AL 20-0, PL 20:0, Sens. 20-0 with 
head 14/14. 

Loc. and Hosts. Type from Rattus r. kandiyanus from Nalanda, Ceylon, 
May, 1944 (S.H.J.) and 4 paratypes from Leggada booduga fulvidiventris from 
same locality May 1944 (S.H.J.). Two specimens alsa from a ''mouse" from 
Nanshera, Kashmir, India, 14th May, 1949 (G. L. Kabra). 
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Remarks. In the peculiar ligulate form of the dorsal scutum this species 
is close to Schéngastiella ligula Radford. It differs, however, in the scutal 
dimensions, the arrangement of the dorsal setue and especially in having 4 
setae on each coxae ITI, instead of the one seta in Radford’s species, 

The larvae have been reared through to the nymphs which are described 
later in this paper. 


GAHRLIEPIA (SOHONGASTIELLA) BREVIS (Radford 1946). 
Schéngastiella brevis Radford 1946, Proc. Zool, Sue. London, 116, (2), 256. 


Plate 78, fig. A. 


This species was described from a specimen (or ? specimens) from a rat 
Rattus r, rufescens (Gray) from Imphal, Manipur State, India, 7 May, 1945. 
Although the seutum of this species, as figured by Radford has a roughly pen- 
tagonál shape and is prolonged posteriorly to include the 2 median setae of the 
second dorsal row, it is very wide, almost as much so as it is long. The sen- 
sillae are missing, but the bases are closer to AL than to PL. The dorsal setae 
number 28, and are arranged 2.6[2].6.6.2.4.2. Posterior of coxae III ventrally 
ea. 42 setae. Coxae I and II 1-setose, IIL 2-setose. Eyes apparently absent. 
Mouth parts and palpi not described. 

The Standard Data (after Radford) are: AW 44-0, PW 86:0, SB 51-0, 
ASB 26-0, PSB 78:0, SD 104-0, A-P 43-0, AL 38:0, PL 41:0. Sens. —. 

This species has not been recorded, nor has any fresh material come to 
hand, since its original discovery. 


GAHRLIEPIA (SCHÓNGASTIELLA) BENGALENSIS (Hirst 1915). 


Schöngastiella bengalensis Hirst 1915, Bull. Ent. Res., 6, fig. 7, 8; Ewing 1938, 
J. Wash. Acad, Sei., 28, (6), 295; Sig Thor and Willmann 1947, Das Tier- 
reich, 71b, 334, 


Gahrliepia bengolensis, Womersley and Heaslip, 1943, Tr. Roy. Soc. S. Aust., 
67, (1), 140. 
Plate 78, fig. B. 


In this species described from specimens in the ears of Mus. rattus, Cal- 
cutta, 20 Mar., 1915, the dorsal scutum is tongue-shaped, but rather quickly 
narrowing posterior of PL to the rounded apex, and taking in two of the 
median setae of the second dorsal row. According to Hirst’s figure there are 
two, comparatively large, eyes on each side. The chelicerae are apparently 
simple with only the apical tricuspid cap. The palpal tibial claw is shown in 
the figure as bifureate. The setae on the palpal feinur, genu and tibia are all 
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nude. All coxae are 1-setose. The dorsal setae number 38, and are arranged 
2.6[21.8.8.6.4.2.2. Ventrally posterior of coxae 111 ca. 36 in number and 
shorter than the dorsal setae, 

To this species are now referred three specimens, two from a rat, from 
Thunia, Burma, 17 Dee., 1946 (J. R. Audy) and one from a rat from Ranik- 
het, Burma, 20 Oct., 1946 (J.R.A.). 

The Standard Data for one specimen from Thunia and the one from Ranik- 
het are: AW 38-4, 38:4, PW 51:2, 51:2, SB 35-2, 35-2, ASB 16-0, 16:0, 
PSB 70:4, 64-0, SD 86:4, 80:0, A-P 35:2, 38-4, AL 38:4, 38-4, PL 35-2, 
35:2. Sens. —. 

These values are somewhat lower in some items than those given by Wom- 
ersley and Heaslip 1943, which were derived by interpolation from Hirst's 
figure. 

It should be noticed that in Hirst’s figure thé sensillae bases are about 
half-way between AL and PL, whereas in the fresh material as figured they are 
definitely nearer to AL than to PL. 

More recently 1 have been able to examine a number of speeimens of this 
species collected in Kashmir by Maj. S. L. Kalra, as well as two specimens 
from Burma. Of these the Kashmir specimens were 5 from Kanzalwan, 10-11 
Oct., 1946, and 4 from Tithwal, Sept., 1946. The two Burma specimens were 
from Thunia, 17 Dec., 1946 (J. R. Audy) and Raniket, 20 eDe,, 1946 (J.R.A.). 

The Standard Data for these eleven specimens are: 


Standard Théoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 36-70-47 1-55+0:33 32-0-41-4 34°0-39-0 4-2 
PW 50,62£0-549 2:17+0-48 44-1-57-1 46-0-54-0 4-2 
SB 31-70-80 2:66+0+*57 23:7-39-7 28-0-35:0 8-4 
ASB 21-1+0-81 2-70+0-57 13-0-29-2 16-0-24-0 12-8 
PSB 58-1+1-69 5-02+1-:13 43-1-73:1 54-0-—70-0 8:8 
SD 79-2:+0°97 3:0840:69 70:0-88-4 75:0-86.0 3-9 
A-P 37:62-70:52 1:65+0:37 32-7-42:5 35:0-39-0 4-4 
AL 31-45+0-97 3-23+0-67 21-75-41-15 30-0-38:0 10-2 
PL 35-80-15 0-44+0:10 34.5-36-1 35:0-36-0 1-2 
Sens 33.0 with head 15/21, Only one determination. 


GAURLIEPIA (SCHÖNGASTIELLA) PUNCTATA (Radford 1946). 


Schöngastiella punctata. Radford 1946, Proc. Zool, Soc. London, 116, (2). 
Plate 78, fig. C. 


This species was described from a shrew Suneus (Crocidura) caeruleus ful- 
vocinereus (Anderson) from Kanglatongbi, Imphal, Manipur State, 20 April, 


1945. 
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To it are now referred 12 specimens from Southern Burma, collected in 
1945 by T. J. Lawrence. 

The dorsal seutum is fairly large, roughly pentagonal with the posterior 
angle well produced and taking in 2 extra setae from the second dorsal row, 
The sensillue are situated nearer to AL than to PL, are clavate and setulose 
with their bases wide apart. The eyes are 2 -+ 2, anterior very distinct, and 
posterior the smaller. Dorsal setae 2.6[2].6.6.4.2.2. Coxae III bisetose and 
ventrally posterior of eoxae III ea, 40 setae. Seutum and coxae strongly punc- 
tate. The galeal setae and the setae on palpal femur are lightly branched, on 
genu and tibia nude. Palpal claw apparently bifurcate. 

The Standard Data for the above 12 specimens coll. No. 62 (4 specs.), 
458 (1 spec.) and 122 (7 spees,) are as follows: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 

AW 45.2069 2-3740-48 38,1-52-3 41-6-51:2 5.8 
PW 68-5+1-27 4:4120:90 55-3-81-7 60-8-73-6 6:4. 
SB 43-52-0- 78 2:5420-52 35-9-51-1 38-4-44-8 5-9 
ASB 227 20:27 0-92+0-19 19.9-25:5 22.4-25-6 4-1 
PSB 91-52-82 9:78+2:00 62.2-120-8 80-0-102.4 10-7 
SD 114-1+2-77 9-58+1:96 85-8-142-9 102-4-124-8 8-4 
A-P 44:90:64 2.200-45 88.3-51:5 41:648:0 4-9 
AL 33-4 No variation recorded 

PL 38-4 No variation recorded 

Sens, 35-2 with head 9-6/22:4. No variation recorded.. 


In addition to the above specimens I have also one from Thunia, Burma, 
16 Dec., 1946 (J.R.A.) and one from Millardia millardia from Embilipitiya, 
Ceylon, Jan., 1945 (S. H. Jayewickreme).. 


GAHRLIEPIA (SCHÓNGASTIELLA) KUMAONENSIS sp. n. 
Plate 78, fig. D-G. 


This species is described from a single spécimen from a shrew from Bhim- 
tal, in the Kumaon Hills, India, 10 Oct., 1946 (8. L. Kalra). 

The species is close to bengalensis Hirst and punctata Radford but differs 
as in the key in the Standard Data, shape of the scutum, dorsal setae, and the 
4-setose coxae III. In the last character it agrees with saduski sp. n, from 
Japan but differs in the other above-mentioned characters. 

Description of Larvae. Shape an elongate oval, length (engorged) 4204, 
width 3504. Scutum fairly large, roughly pentagonal, widest in line of PL 
with the posterior angle produced and taking in two of the six setae in the 
second dorsal row. Sensillae missing, bases nearer AL than PL. Chelicerae 
normal, with only the usual apical tricuspid cap. Galcal setae nude. Palpi 
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fairly stout, tibial elaw bifid; setae on palpal femur, genu and tibia all nude. 
Eyes apparently absent. Dorsal setae strongly eiliated, 32 im number and 
arranged 2.6[2].6.6.6.4.2. to 364 long.  Ventrally with the usual pair of 
branched mazillary seta, one setae on each of coxae I and II, four setae on 
coxae III; behind coxae III with ea. 40 setae. Legs: I 216p long, II 1824, III 
2384; tarsi I and II with the usual sensory rod, III without any long nude 
seta. 

The Standard Data of the type, in the South Australian Museum are: 
AW 51-2, PW 76-8, SB 49-6, ASB 28-0, PSB 110-0, SD 188-0, !A-P' 51:2, 
AL —, PL 41-6, Sens. —. 


GAHRLIEPIA (GAHRLIEPIA) SADUSKI SP. n. 
Plate 78, fig. HJ. 


Description of Larvae, Shape broadly oval. Length (engorged) to 5504, 
width to 4504. Scutum as fignred, comparatively small, tongue-shaped, widest 
about in line of PL, and besides the AL and PL setae embracing the median 
4(2-5) setae of the second dorsal row which itself is variable. Sensillae cla- 
yate with pronounced setules, and their bases wide apart and nearer to AL 
than to PL, Eyes apparently absent. Chelicerae simple, with only the usual 
apical trieuspid cap, Galeal setae nude. Palpi with trifurcate tibial claw with 
the prongs elosely adpressed; setae on palpal femur with 4-5 strong branches, 
on genu with 2-3, on tibia the dorsal and lateral setae nude, and the ventral 
with 3 long branches; tarsi with the usual basal and apical sensory rods and 
4-5 ciliated setae. Dorsal setae strongly eiliated, ca. 32 in number and arranged 
ea. 2.8[4].9[2-51.6.3.6.5.3, to 50, long. Ventrally with a pair of branched 
setae on maxillae of palpi, one on each coxa I and II, and 4 setae on coxae III, 
a pair between coxae I and between coxae III, thereafter ca. 36 in number to 
404 long. Legs: I 235% long, II 210%, IIT 230p; tarsi short, I and II with the 
usual dorsal sensory rod, III without any long nude seta. 

The Standard Data for 7 of 8 specimens are: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 

AW 48-90-59 1-56-=0.42 44-2-53:6 48-0-51-2 3:2 
PW 63-50-83 2-21+0:59 56:9-70-1 60-8-67-3 3.5 
SB 41-4+0-23 0:60--0:16 29-6-43 2 40-0-41-6 1:5 
ASB. 29.4 No variation recorded 

PSB 65-4+0-65 1:7120-46 60:8-70-5 64:0-67-9 2:6 
SD 87-80-65 1-710: 46 82-7-92-9 86-4-89°6 1-9 
A-P 38.4 No variation recorded 

AL 35-65+0-46 1-21+0:32 31-25-40-05 359-384 3-4 
PL 35-2 No variation recorded 


Bens. 38:4 with head 12:8/25:6. No variation recorded. 


302 RECORDS OF THE S.A. MUSEUM 


Loc. and. Hosts. The type and 2 paratypes from Mus. sp. from Misinobe, 
near Yachi, Yamagata Prefeeture, Japan, 28 Oet., 1945 (C. B. Philip); four 
other specimens from Niigata, Japan, 18 Oct., 1945, embedded in the belly of 
Microtus montebellt, and a further specimen from the latter host and locality, 
January, 1946 (coll. T. O. Berga). 

I am greatly indebted to Col. C. B. Philip for the opportunity of deserib- 
ing this material, ' | 

Remarks. This species can be separáted from all others on the shape of 
the dorsal seutum, the additional setae thereon, and on the 4-setose coxae III. 
In the number of additional seutal setae it is somewhat variable, and of the 
eight specimens examined 3 had 4 in addition to AL and PL, 3 had 2, 1 had 
3 and 1 had 5. The number of setae on coxae III did not vary. 


GAHRLIEPIA (GAHBLIEPIA) INSIGNE, Sp. n, 
Plate 79, fig. A-D, 


Description of Larvae. Shape oval. Length (partially engorged) 3384, 
width 1824. Scutum elongate, tongue-like, with large réticulations which are 
roughly square to hexagonal; sensillae missing but bases in front of line of 
PL; AM shorter than PL but similarly thick and ciliated. Eyes 2 + 2, very 
small and close to seutal margin just anterior of PL. Palpi stout with bifur- 
cate tibial claws of which the prongs are about equal and long; setae of femur 
very shortly ciliated, of genu the same, of tibia all 3 apparently nude. Cheli- 
cerae simple with only the usual apical cap. Galeal setae nude. Dorsal setae 
generally strong and thickly ciliated, 32 in number, from 42» long anteriorly 
to 364 posteriorly, arranged 2.6[2].6[2].6.6.4.2, those on the seutum are tbin- 
ner than the outer and the scutal setae. Ventrally, with paired fine and 
ciliated setae on maxillae, one on each coxa, a pair between coxae I and 
between coxae III, thereafter ca. 56, very short and fine. Legs: 1 7-segmented, 
IT and ITI 6-segmented; I 220u long, II 1954, ILI 2604; coxae of leg HI are 
broad and short, almost rectangular; tarsi I and II with the usual dorsal rod, 
TII without any long nude seta: 

The Standard Data for the unique type are: AW 44-6, PW 75-6, SB 
44-6, ASB 22-4, PSB 173-6, SD 196-0, A-P 30-8, AL 39-2, PL 53-2, Sens, —; 
the maximum width of scutum is 984. | 

Loc. and Host. The unique type from Tupaia glis, from Pahang Rd., 
Gombak Forest Reserve, near Kuala Lumpur, F.M.S., 18 Oct. 1948 (J.R.A.). 

Remarks, A very striking species, but elosely allied to the two following in 
having an ornamented seutum. It differs, however, in the type of sental orna- 
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mentation and in the size of seutum and the position of SB in front of line 
of PL. 

This, and the following two species, in having four additional setae on the 
posteriorly produced scutum, agree with the type @. nanus (Ouds.), and thus, 
if subgenera are accepted fall into Gahrliepia s. str. Oudemans’ species does - 
not possess such strongly ornate scutum as in insigne, decora and ornata but 18 
shown by Oudemans as very strongly punctate. 


GAHRLIEPIA (GAHRLIEPIA) DECORA sp. n. 
Plate 80, fig. A-D. 


Description of Larvae. Shape broadly oval. Length (partially engorged) 
to 4104, width 3504, Scutum large and tongue-shaped, with many large but 
not touching, rounded, depressions in between which the surface is finely pitted 
or shagreened ; sensillae missing in all specimens, but sensillae bases well behind 
line of PL; PL comparatively near to AL; AL short and fine, PL very long, 
thick and strongly ciliated. Eyes 2 +- 2, small and lenticular, close to margin 
of seute, Palpi stout, tibial claw long and bifureate, prongs subequal; seta on 
femur and gent lightly and shortly branched, on tibia dorsal and lateral nude 
but ventral doubtful. Chelicerae simple, with only the apical tricuspid cap. 
Galeal setae nude. Dorsal setae long, thickly ciliated and tapering from 92-0, 
long (humeral) to 36:0, posteriorly, 34 in number, arranged ca. 2.6.6[2].6[2]. 
4,4:2,2.2, those on the scutum rather shorter than the outer.  Ventrally 
with paired branched setae on maxillae, one on each coxa, a pair between 
coxae I and between coxae ILI and thereafter ca. 56 setae, to 302 long. Legs: 
1 7-segmented, II and III 6-segmented; tarsi I and II with dorsal sensory rod, 
III without any long nude seta. Coxae finely pitted and III large and 
triangular. 

The Standard Data for the type and 6 paratypes are: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 

Aw 41-60-40 1-06:-0-28 38-4—44.8 39-2-42-0 2-5 
PW 66-80-73 1-93+0:52 61-0-72-6 64.4—70:0 2-9 
SB 30-8 No variation reeorded 

ARB | 92.4 No variation recorded 

PSB 239-6+3°99 10-57 22-82 207 -9-271-3 224-0-257-6 4-4 
8D 262-02-3-99 10:572-2.83 230-3-293-7 2464-280 :0 4.0 
A-P 17-20-73 1-93 30-52 11-4-23-0 14-0-19-6 11-2 
AL 26-80-56 1-50-+0-40 22.3-81-:3 25-2-28-0 5-6 
PL 108-8x1:55 4-10-+1-09 96-5-121-1 103 -6-112-0 3-8 
Benz. Missing. 
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Loc. and. Hosts. The type and 6 paratypes from Rattus sabanus, from 
Pahang Rd., Gombak Forest Reserve, near Kuala Lumpur, F.M.S. 15 Nov, 
1948 (J.R.A.). 

Remarks. Allied to the preceding species in the ornamental dorsal seutum 
but distinguished therefrom as in the key and as stated under that species, 


GAHRLIEPIA (GAHRLIEPIA) ORNATA Sp. n. 
Plate 81, fig. A-D. 

Description of Larva. Shape broadly oval. Length (partially engorged) 
416u, width 2864. Scutum ornamented, as figured; with PL very much longer 
and stronger than AL and situated very close thereto, and in front of SB; 
sensillae missing. Eyes not observed. Chelicerae with only the apical trieuspid 
cap. Galeal setae nude. Palpi as figured, with bifurcate tibial claw; seta on 
femur and genu branched, on tibia all nude except ventral. Dorsal setae thick, 
long and strongly ciliated, 2.4(2].8[2].8.8.8.6, to 84-60, long; the extra scutal 
setae 564 long and more slender. Ventrally with paired ciliated setae on 
maxillae, one on each coxa, a pair between coxae I, two rows of 4 each between 
coxa III, and thereafter 8.8.8.2.10.2.2, from 20 to 424 long. Seutum and coxae 
finely punctate. Legs: I 286% long, II 2604, IIT 3254; coxae III large and tri- 
angular; tarsi I and II with dorsal sensory rod, III without any long nude 
seta. 

The Standard Data for the unique type are: AW 40-0, PW 59:0, SB 33:6, 
ASB 25-2, PSB 218-4, SD 243-6, A-P 12-0, AL 28-0, PL 98-0, Sens, —. 

Loc, and Host. A single specimen from Rattus sabanus from Ulu Langat 
Forest Reserve, Kuala Lumpur, 18 Nov., 1949 (J.R.A.). 

Remarks. Close to G. (G.) decora sp. n. and G. (G.) insigne sp. n. in the 
ornamental scutum and the peculiarly shaped coxae IIT. Closest to decora in 
having PL in front of SB, but distinguished by the ornamentation, the dorsal 
setae, and the Standard Data, 


GAHRLIEPIA (GABRLIEPIA) CETRATA Gater 1932, 

Gahrliepia cetrata Gater 1932, Parasitology, 24; Womersley and Heaslip 1943, 
Tr. Roy. Soe. S, Aust., 67, (1), 140; Sig Thor and Willmann 1947, Das 
Tierreich, 71b, 338. 

Plate 82, fig. A. 

This species has apparently not been met with since it was originally 
described from 13 specimens from the ears and around the anus of Rattus 
edwards? ciliatus (Bonhote) (coll. A. K. Cosgrove, 25 Apr. 1930). The dorsal 
scutum is longer than wide and the posterior prolongation takes in the two 
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median setae of both the second and third dorsal rows. The sensillae are 
clavate and setulose, with their bases about midway between AL and PL. The 
PL setae are the longest. Eyes are stated by Gater to be just visible near tlıe 
seutal margins, posterior eyes the smaller. The chelicerae are apparently 
simple with only the usual apical tricuspid cap. Galeal setae nude. The palpal 
claw is trifureate and the seta of palpal femur with a few barbs, of genu 
rarely so, of the tibia the dorsal und lateral are nude and the ventral with a 
few barbs. The dorsal setae are 36, arranged 2.6[2].6[2].6.6.4.4.2. 

The Standard Data as deduced by Womersley and Heaslip (1943) from 
Gater’s data are: AW 42-0, PW 90-0, SB 49-0, ASB 35-0, PSB 155-0, SD 
190-0; A-P 65-0, AL 40-0, PL 55-0, Sens. 37:0 with head 12/30. 


GABRLIEPIA (GATERIA) HIRSUTA (Radford 1946). 
Gateria. hirsuta Radford 1946, Proc. Zool. Soe. London, 116, (2). 
Plate 82, fig. B-D. 


The description of the paratype which I have received from Radford is as 
follows: 

Shape oval. Length (partially engorged) 270p, width 1804. Dorsal 
seutum pentagonal, much longer than wide, lateral margins concave slightly, 
posterior margin forming a deep triangle, PL setae anterior of SB and adja- 
cent to AL at the antero-lateral corners. SB wide apart, with sensillae clavate 
and setulose; posteriorly the sentum takes in the whole four setae of the 
second dorsal row, the median 2 of the 4 setae in the third row, and the median 
2 of the 6 in the fourth row. The chelicerac are simple with only the usual 
apical tricuspid cap. Galeal setae ciliated. Eyes apparently absent. Palpal 
with tibial claw trifureate, with the prongs closely adpressed; setae on palpal 
femur and genu shortly branched; on tibia all 3 setae nude. The dorsal setac 
number 34, arranged 2.4[4].4[2].6[2].6.4,4.2.2. to 50u long. Ventrally with 
the usual pair of branched setae on maxillae, one on each coxa, a pair between 
coxae I and between coxae III and thereafter ca. 44-16, to 30x long. Legs: 
I 2404 long, II 2204, IIT 270%; tarsi I and II with the usual dorsal sensory 
rod; III without any long nude seta. 

The Standard Data are; AW 42-0, PW 57:0, SB 42-0, ASB 21-0, FSB 
112-0, SD 133-0, A-P 12-0, AL 45-0, PL 58-0, Sens, 32-0 with head 9/25. 

Loc. The specimen examined above is labelled as from a mole, from Kang- 
latongbi, Manipur, 22 Juue (C. D. Radford). 

Remarks. This species is remarkable in the manner in which PL has 
moved forward to adjoin AL at or near to the antero-lateral corners of the 
scutum. In Radford’s own figure the PL setae are actually shown as being 
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lateral of AL, in the above specimen they are slightly but distinetly posterior 
of AL. 

From the above deseription it will be seen that I do not agree with Rad 
ford’s interpretation that there are 2 AL setae on each side of the scutum, 
The outermost of each such pair I regard as the PL setae which have migrated 
torward in an unusual manner. This is supported by the fact that they are 
much longer than the other scutal and dorsal setae, a feature which is gener- 
ally common in the family, 

Radford gives the Standard Data measurements as: AW 57:0, PW 68-0, 
SB 50:0, ASB 23-0, PSB 119-0, SD 142-0, A-P 45-0, AL 72:0, PL 48-0, 
Sens. 34:0, which in general, although somewhat higher agree reasonably well 
with my measurements as given in the key except that his AL corresponds to 
my PL, and his PL I consider to be one of the DS embraced by the seutum. 
My AL is his second AL which he gives as 54*0u long and in his figure is shown 
as being slightly inside but closely adjacent to his first AL (my PL). 

It was deseribed from a shrew Suncus (Crocidura) caeruleus fulvocinereus 
(Anderson) from Kanglatongbi, Imphal, Manipur, 29 April, 1945. A second 
specimen was recorded by Radford from the same host and locality, June 21, 
1945, and 13 specimens from a mole from the same locality, 22 June, 1945, 

I have also examined another specimen, Coll. No. 61, from 8. Burma 
(J. R. Andy), which has an extra pair of additional setae on the scutum, i.e. 
6 besides AL and PL. Even in Radford's paratype referred to above there are 
5 additional setae as figured here. It would appear that the setal counts of 
the second and third rows are somewhat variable in this species. 

The Standard Data of this specimen are: AW 38-4, PW 54-4, SB 41:65, 
ASB 22-4, PSB 108-8, SD 131:2, A-P 9-6, AL 41-6, PL 64-0, Sens. —. 

The peeuliar situation of the PL setae in this species, and also in other 
undescribed material, has suggested to some of my American colleagues that 
they should be generically separated. As, however, the nymph of this species 
is known to me, and cannot be separated, except specifically, from other Gahr- 
liepia species, the raising of a new genus is unwarranted. 


GAHRLIEPIA (GATERIA) LANCEARIA (Radford 1946). 
Gateria lancearia Radford 1946, Proc. Zool. Soe, London, 116, (2), 256, 
Plate 82, fig. E. 


Radford described this species from a specimen (or ? specimens) found on 
a mole Talpa micrura Hodgeson, at Kanglatongbi, Imphal, India, 22 June, 
1945. It does not appear to have been met with since, 

From Radford's figure and brief description the chief eharacteristie 
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appears to be the stoutly lanceolate, not clavate, sensillae with strong ciliations. 
The seutum is fairly large, roughly pentagonal, with the posterior angle well 
produced and taking in 4 setae from the second dorsal row and 2 from the 
third. The sensillae bases are at about midway between AL and PL. The 
dorsal setae number 44 and are arranged 2.8(4).8(2).8.8.6.4, Ventrally and 
posterior of coxae III ca. 56 setae. Coxae all l-setose. No particulars of palpi 
and mouthparts are given. 

The Standard Data as given by Radford are: AW 51:0, PW 85-0, SB 
51-0, ASB 27-0, PSB 119-0, SD 146-0, A-P 35:0, AL 44-0, PL 68-0, Sens. 
40:9. ; d 

GAHRLIBPIA (GATERIA) Loncs (Radford 1946). 


Gateria longipilis Radford 1946, Proc. Zool. Soc, London, 116, (2). 
Plate 82, fig. F. 


This species does not appear to have been met with since Radford deseribed 
it from a shrew, Suncus (Crocidura) caeruleus fulvocinereus (Anderson) from 
Imphal, Manipur State, India, 8 May, 1945. No specimens were found amongst 
the large amount of material whieh I have been able to study from Burma. 

The dorsal seutum is strongly punctate, elongate pentagonal and taking in 
6 of the twelve setae in the second dorsal row, and 3 of the nine in the third 
row; the dorsal rows of setae are strongly eurved forwards. Sensillae missing. 
All coxae are l-setose and strongly punctate. Posterior of coxae III ca. 56 
setae. Dorsal setae 2.12[6].9[3].8.6.4.4.2 = 47. 

The Standard Data (after Radford) are: AW 51:0, PW 85:0, SB 51:0, 
ASB 26:0, PSB 116-0, SD 142-0, A-P 34:0, AL 40:0, PL 57:0, Sens. —. 


GAHRLIEPIA (GATERIA) CROCIDURA (Radford 1946). 
Gatería crocidura Radford 1946, Proe. Zool. Soe. London, 116, (2). 
Plate 82, fig. 6. 


No fresh records of this species have been published, nor have any speci- 
mens been detected amongst the large amount of Burma material submitted to 
me. 

The following figure and details are derived from those of Radford. 

Seutum elongate pentagonal, punctate; the apex produced as a long triangle 
with rounded lip, and taking in the median 4 setae of the second dorsal row, 
and the median 2 of the third row. The dorsal setae number 48, and are 
arranged 2.8[4].8[2].8.8.6.4.4. Ventrally all coxae are 1-setose and posterior of 
coxae III there are 58 setae. No details of the palpi and mouthparts are avail- 
able. 
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The Standard Data as given by Radford are: AW 51:0, PW 85:0, SB 
51:0, ASB 27-0, PSB 119-0, SD 146-0, A-P 36:0, AL 44:0, PL 57:9, Sens. —. 

The species was described from a shrew Suncus (Crocidura) caeruleus ful- 
vocinereus (Anderson) from Imphal, Manipur State, India, 8 May, 1945. 


GAHRLIEPIA (GATERIA) ROMERI 8p. n. 
Plate 83, fig. I. 


Description of Larva, Shape broadly oval, sides rather flattened. Length 
(engorged), 624,4, width 540p. Seutum finely punctate as figured, strongly 
produced behind line of PL and taking in 6 extra setae of the second and third 
dorsal rows; SB wide apart and about midway between AL and PL; widest 
part behind line of PL (and dorsal setae) shortly ciliated. Eyes 2 +2, small. 
Chelicerae with only the apical tricuspid cap. Galeal setae nude, Palpi with 
bifurcate tibial claw; setae on femur and genu nude, on tibia ventral only 
branched. Dorsal setae 36 in number, arranged 2.8[4].6[2].6.6.4.2.2, from 42 
to 364 long. Ventrally with a pair of ciliated setae on maxillae, a pair between 
coxae I and between toxae III, one on each coxa, those on coxae III long to 
56p, after coxae III with ca. 54 setae from 22-364 long. Legs I and II with 
dorsal sensory rod on tarsi; no long nude seta on tarsi HI; I 260% long, II 
2344, YII 273g. 

The Standard Data for the unique type are: AW 50:0, PW 86-0, SB 50-0, 
ASB 28-0, PSB 157-0, SD 185:0, A-P 50-0, AL 39-0, PL 42-0, Sens. 33-6 
with head 14/22. 

Loc. and Host. A single specimen from Rattus rattus, from Hong Kong, 
1950 (J. D. Romer). 

Remarks. This species is very near to, and may only be a variant of 
G. crocidura Radford. It appears to differ, however, in the Standard Data, 
particularly the larger PSB and A-P, the position of SB, and in the smaller 
number of dorsal setae. 

GAURLIEPJA (GATERIA) RUTILA Gater 1932. 
Gahrliepia rutila Gater 1932, Parasitology, 24; Womersley and Heaslip 1943, 

Tr. Roy. Soc. S. Aust., 67, (1), 138. 

Gateria rutila, Ewing, 1938, J. Wash. Acad. Sei., 28, 295; Sig Thor and Will- 

mann, 1947, Das Tierreich, 71b, 340. 

Plate 83, fig. A-C. 

Gater described this species from 7 specimens from Rattus mulleri validus 
(Miller) from Sungei Buloh, Federated Malay States, and also recorded two 
specimens from R. edwardsi ciliatus (Bonhote) from Pahang (coll A. K. Cos- 
grove, 25 April. 1930). 
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Dorsal seutum very large and tongue-like, taking in 4 of the six setae in 

the second dorsal row, 2 of the four in the third row and the 2 setae which can 

be considered as constituting the fourth row, 1.8. it carries 12 setae in all; the 

maximum width of the seutum oceurs rather posterior of the line of PL. The 

sensillae are unknown, but their bases are slightly nearer AL than PL. The 

chelicerae are simple with only the usual apical tricuspid cap. Galeal setae 

nude, Eyes present but small. Palpi small, tibial claw trifureate; all setae 

on femur, genu and tibia nude. Dorsal setae short and barbed, 34 in number, 
arranged 2.6[4].4[2].[2].6.4.4.4.2, 

The Standard Data as deduced from Gater’s data by Womersley and Heas- 

lip (1943) are as follows: AW 43:0, PW 73:0, SB 41:5, ASB 17:0, PSB 

99-5, SD 116-0, A-P 35-0, AL 18-0, PL 18-0, Sens. — Max. width 83:0. 


GAHRLIEPIA (GATERIA) CILTATA Gater 1932. 
Gahrliepia ciliata Gater 1932, Parasitology, 24; Womersley and Heaslip 1943, 
Tr. Roy. Soc. S. Aust., 67, (1), 140. 
Gateria ciliata, Ewing 1938, J. Wash. Acad. Sci,, 28, 295; Sig Thor and Will- 
mann, Das Tierreich, 71b, 339. 


Plate 83, fig. D. 


This species was described from a single specimen only from Rattus madleri 
validus (Miller) from Sungei Buloh, Federated Malay States. 

Dorsal seutum very large, and broadest at about one-fourth from the pos- 
terior end, and taking in all the four setae of the second dorsal row and 2 of 
the four in the third, fourth and fifth rows, According to Gater the palpal 
elaw is trifureate; the setae on the palpal femur, genu and tibia all nude; the 
chelicerae are simple with only the usual apical tricuspid cap, and the galeal 
setae are nude; eyes present 2 -+ 2, the posterior the smaller; dorsal setae 36 
in number and arranged 2.[4].4[2].4[2].4[2].6,4.2,4.2 

The Standard Data from Gater’s figure and data as computed by Womers- 
ley and Heaslip 1943 are: AW 40-0, PW 70:0, SB 42-0, ASB 30:0, PSB 159-0, 
SD 189-0, A-P 53-0, AL 45-0, PL 38:0, Sens. —. 


GAHRLIEPIA (GATERIA) spınuLosa (Radford 1946). 
Gatema spinulosa Radford 1946, Proe. Zool. Soc. London, 116, (2), 252. 
Plate 83, fig. E. 


This species was described from a shrew Suncus (Crocidura) caeruleus ful- 
vocmereus (Anderson) from Imphal, Manipur State, India, 8 May, 1945. 
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Amongst the material eolleeted by T. J. Lawrence from Southern Burma (slide 
No, 60) is a single specimen which belongs to Radford's species. It has the 
following Standard Data: AW 48:0, PW 76:8; SB 48:0, ASB 25:5. PSB 
160-0, SD 185:6, A-P 32-0, AL 32-0, PL 35-2, Sens. —. The dorsal setae are 
2.4[4].8[4].8[4].6[1].6.6.4.2, ie. 13 additional setae on the scutum. 

Recently received from J. R. Audy from host No. 7,074 (unspecified) from 
Bukit Lagong, Kepong, Kuala Lumpur, 13/1/50 are 12 specimens also of this 
species. 

From this material the following details are now given: 

The scutum is large, elongate, with sparse punctations. lt is widest behind 
PL, but the sides are initially slightly concave behind PL, and posteriorly the 
margin becomes rounded. In the typical form the scutum carries 12 additional 
setae, but this number is variable. In Lawrence’s Burma specimens there are 
13, while in the series of 12 specimens from Malaya, the number varies from 
8 to 14 with an average of 11-4. The higher number of 14 might suggest a 
variant of Gahr. (Gateria) fletcheri Gater which typically has 16 additional 
seutal setac and a scutum of about the same length and width. In fletcheri, 
however, the arrangement of scutal setae is different, the greatest width is 
midway of the scutal length and the sides behind PL are evenly convex. 

The palpal claw is trifureate; the seta on the femur with indistinct barbs, 
on the genu nude, on the tibia all nude except the veutral which is apparently 
branched. The eyes are 2 -= 2, the larger anterior being distinct, the posterior 
more or less vestigial. The chelicerae with only the apical tricuspid cap. Galeal 
setae nude, All coxae 1-setose. 

The Standard Data for the 12 specimens from Malaya are: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 

AW 51:90:40 1-390-28 47-7-56 1 50-4-53:2 2-7 
PW 77:7=0-70 2-422:0-59 70-4-85:0 72-8-81-2 3-1 
SB 46-70-40 1-38:+0-28 48-5-50-9 44-8—47:6 2-9 
ASB 25-2 No yariation recorded 

PSR 163-820-64 2-2320,46 157-1-170-5 162-4—168-0 1.2 
SD 188-80-73 2.520-50 181-2-196:4 184. 8-193 -2 1-3 
A-P 41:30:36 1240-25 37-6-45-0 89.2-42.0 3-0 
AL 87-30-63 2-18+0-44 30-8-43-8 33-6-39:2 5-8 
PL 40-80-64 2-220-45 34-147:5 36-442-0 5-4 


Sens, Missing in all specimens. 
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GAHRLIEPIA (GATERIA) PLETCHERI Gater 1932, 


Gahrliepia. fletcheri Gater 1932, Parasitology, 24; Womersley and Heaslip 1943, 
Tr. Roy. Soc. S. Aust., 67, (1), 140. 

Gateria fletcheri, Ewing 1938, J. Wash. Acad. Sei, 28, (6), 298; Sig Thor 
and Willmann 1947, Das. Tierreich, 71b, 339, 


Plate 83, fig. F-H, 


This species was described by Gater from numerous specimens from Rattus 
ratius diardi (Jeutink), Kuala Lumpur, F.M.S. He also recorded it from 
Sungei Buloh, from Rattus sabanus vociferans Miller, Seiurus caniceps concolor 
Blyth, Tupaia glis ferruginea Raffles, and Rhinosciurus tuparodes laticaudatus, 

For this species, and to include also Gater’s ciliata and rutila Ewing 1938 
erected the genus Gateria, stressing that it was not the number of setae on the 
scutum, but the fact that some of the setae are not marginal, which was import- 
ant. He restricted Gahrliepia to the type species nana Ouds. from Africa, 
with 4 pairs of normal seutal setae and retained bengalensis Hirst, with 3 pairs 
of seutal setae in Schóngastiella, in disagreement with Gater. In 1943, Wom- 
ersley and Heaslip showed, however, that any scutal setae posterior of PL could 
be attributed to members of the dorsal rows, embraced by the prolongation of 
the scutum; and as this is the most natural and logical interpretation it seems 
better to retain them all in Gahrliepia. 

In this species the dorsal seutum is very large, tongne-shaped, much longer 
than wide, and from the paratype in the South Australian Museum, takes in 
all the 4 setae of the second dorsal row, 8 of the ten of the third row, 2 of the 
four of the fourth row, and 2 of the six of the fifth row. (Gater states that 
the number of setae on the seutum is somewhat variable.) There are 2 eyes 
on each side fairly close to the scutum. AL setae longer than PL. Sens. da- 
vate and setulose with bases wide apart but nearer to AL thau to PL. Cheli- 
cerae simple with only the usual apical tricuspid eap.  Galeal setae nude. 
Palpal claw trifurcate, the prongs closely adpressed. The setae on the palpal 
femur and genu have a few inconspieuous barbs; on tibia all 3 setae nude. 
The dorsal setae number ca, 46, arranged 2.4[4].10[8].4[2].6,8.4.2. The 
Standard Data of the paratype as given by Womersley and Heaslip 1943 are: 
AW 52-0, PW 79:0, SB 50:0, ASB 18-0, PSB 170-0, SD 188-0, A-P 39-0, 
AL 50-0, PL 37:0, Sens. — Max. width of scutum 100-0 
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ADULTS AND NYMPHS. 


While this paper is essentially: a Monograph on the ‘‘Trombiculidae of the 
Asiatic-Pacific Region” it has become necessary, to properly evaluate, at least, 
some of the many larval genera which have been proposed, to consider all the 
adults and nymphs described from the whole world. Consequently in this 
seetion, the world species (relatively few compared with the deseribed larval 
forms), are all dealt with, both deseriptively and, as far as possible, with those 
of which material has not been available for study, by previously published 
figures. One species, Trombicula signata Womersley 1938, described as be- 
longing to the genus Trombicula Berl sl. does not belong to the Trombiculi- 
dae, but is a species of Podothrombium. 

The genera as known from adults or uymphs belong to both subfamilies, 
the Trombieulinae and the Gahrliepiinae, and may be keyed as follows: 


Key to the Adult and/or Nympha! Subfamilies and Genera of the 
TROMBICULIDAE S. Str. 


[o] 


1. Tarsi I simple without any dorsal subapieal stump-like process 
Subfam. Trombiculinae Ewing 1944. 


Tarsi I subapically with a short dorsal stump-like process. Sensillary 
area of crista wider than long, with the anterior rod shorter than 
distance between sensillae bases, Eyes absent. Epistome rounded or 
eonieal with fine dentieulations and 1 ciliated seta. No precoxal 
plates and no definite sternum. 


Subfamily Gahrliepiinae nom. nov. 
for Walchiinae Ewing 1931. 
Gen. Gahrliepia Ouds. 1912. 
(type Typhlothrombium nanus Ouds. 1910) 
— Walchia Ewing 1931 
(type Trombicula glabrum. Walch 1922) 
inel. Schöngastiella Hirst and Gateria. Erw. 


2. Eyes distinctly present, one on each side m di T" 2. 3 


Eyes entirely absent or vestigial and without lenses, at most repre- 
sented by pigment spots .. yA YA LA 7. E. ae 5 


3. Eyes placed well away from and in front of sensillary area. Epis- 
tome rounded and subtriangular, denticulate, with 1 ciliated seta. 


e 
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Sternum well defined and formed by fusion of precoxal plates of 
leg I, entire, without longitudinal division, wider than long. 


Gen. Tragardhula Berl, 1912. 

(type Trombidiun niloticum Trag. 1904 (adult)). 
= Blankaartia Berl. 1912 (non Quds. 1911) (adult) 
= Pentagonella Sig Thor 1936 (larva). 

(type Trombidium ardeae Trag. 1904). 
== Megatrombicula Michener 1947 (adult) 

(type Trombieula alleei Ewing 1926). 


Eyes placed closely adjacent to sensillary area yA a 


. Front tarsi elongate-clavate, with the greatest height distad of middle. 


Body form elongate. Crista flask-shaped, without ? an areola in sen- 
sillary area; anterior rod of crista shorter than distance between sen- 


‚sillae bases; a strong ciliated seta on crista just anterior of sensillary 


area. Epistome a transverse rertangle, anterior margin dentate, one 
ciliated seta. Sternum entire, no precoxal plates. 


Gen. Ipotrombicula nov. 


(type Trombicula elegans Womersley 1942) (adult). 


Front tarsi tapering, with greatest height basad of middle. Body 
form squatter. Crista with anterior rod longer than distance between 
sensillac bases; subposterior sensillary area roughly diamond-shaped, 
with an internal somewhat dumb-bell shaped areola; sensillae filamen- 
tous; no seta on crista in front of sensillary area. Epistome a trans- 
verse rectangle or rounded-eonical, with dentate margin and 1 ciliated 
seta. Sternum entire, about as long as wide, no precoxal plates. 
Gen. Trombicula. Berl. 1905 (adult) in part. 
(type Trombicula minor Berl. 1905) 
(inel. Eutrombicula Ewing 1938) 
Subgen. Trombicula Berl, 1905, s. str. 
Legs 1 much longer than others, and than the body. Form more élon- 
gate. Claws strong, on legs 1 apically furcate. Palpal tibia in adult 
with only 1 accessory spine at base of claw. Epistome a transverse 
rectangle with dentate margin and I seta, which apparently has only 
1 short branch. Sternum entire; no precoxal plates. 
Gen. Speotrombicula Ewing 1946 (adult). 
(type Trombicula trifurco Ewing 1946). 
Legs all shorter than body. Form squatter. Claws normal .. 


- Sensillary area of erista. much wider than long, with anterior rod 


shorter than distance between sensillae bases. Precoxal plates present 
on coxae I. 
Gen. Guntherana Wom. and Heasp. 1943. 


(type Neoschöngastia bipygalis Gunther 1939). 


Seusillary area of crista about as wide as long, with anterior rod 
much longer than distance betwcen sensillae bases. Precoxal plates 
on eoxae 1 present or absent M " 4 N $ A 
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7. Sensillary area entire, not dıvided into sections by longitudinal ridges, 
reniform with hilus directed forwards, with more or less circular 
striae. Sensillae spathulate, sometimes almost filiform. 


Gen. Neoschöngastia Ewing 1929 (larva). 
(type Schöngastia americana Hirst 1921). 
= (Paraschöngastia Wom, 1939) (larva). 


Sensillary area not as above er en - 8 


8. Sensillary area of crista triangular with apex seana posteriorly. 
Epistome rounded or conical with fine dentations and 1 ciliated seta. 
Gen. Schöngastia Ouds, 1905 (larva) 
(type Thrombidium vandersandei Ouds. 1905) 
(incl, Ascoschéngastia Ewing 1946). 


Sensillary area more or less diamond-shaped. 
Gen. T'rombicula Berl. 1905 (in part) 9 


9. Precoxal plates of coxae I well developed, fused in the medial line 
to form a longitudinally divided sternum. 


Subgen. Leptotrombidium Nagayo et al. 1917 (adult) 
(type Trombidium akamushi Brumpt. 1910). 


Precoxal plates absent, Sternum entire, undivided. 


Subgen. Neotrombicula Hirst 1925 (nymph). 
(type Acarus autumnalis Shaw 1790). 


Subfamily TromsıcuLinae Ewing 1944. 

This family is characterized as defined by Ewing 1944b and 1946, in 
that the anterior dorsal seutum of the larvae has a single median seta present 
on the anterior margin. In the present work it is separated in the adult and 
nymphal stages from the Gahrliepimae (== Walchiinac) in that there is no 
dorsal subapical clavate process on the front tarsi. It contains the following 
adult genera: Tragardhula Berl. 1912, Trombicula Berlese 1904, (subgenera 
Leptotrombidium Nagayo et al. 1917 and Neotrombicula Hirst 1926), Speo- 
trombicula Ewing 1946, Ipotrombicula Wom. g. nov. Schöngastia Oudemans 
1905, separated as in the preceding key. 


Genus TRAGARDHULA Berl. 1912 
Tragardhula Berl. 1912, Redia, 8, (1), 4 (type Trombidium niloticum Trag. 
1904, adult), 
Blankaartia. Berl. 1912, ibid. 96, non Oudemans, 1911. 
Pentagonella S. Thor 1936, Zool, Anz., 114. 
Megatrombicula Michener 1946, Ann. Ext. Soc. Amer., 39, 431-445. 


The status and synonymy of this genus has recently been diseussed by 
the author (Tr. Roy. Soc. S. Aust., 72, (1), 1948). 
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Key to the Emown Adult Species. 


1. Palpal tibia with a pectine of 8-17 spines on inner surface. Tarsi I 
ea. 3 times as long as high, 5404 X 1701, metatarsus I 3504 long. 
Dorsal setae to 155% long. 
Trag. velasco: (Boshell and Kerr, 1942). 


Palpal tibia without a BAe, with PM, the usual 3 E pu 
near base of claw .. : = 2 m m 
2. Dorsal setae with apices devoid of eiliations. Trag. peruviana ( TT 1926). 
Dorsal setae eiliated to tips is eu M yya Ne = 3 
3. Tarsı I parallel sided, more than 4 times as long as high, 3704 X 


801, metatarsus I 3004 long. Dorsal setae to 70g. 
Trag. attenuata (Mich. 1846). 


Tarsi I not parallel sided . ya : ^s DA =a 7 4 
4. Tarsi I ca. twice as long as WA 3254 X 1684. metatarsi I 247, long. 

Dorsal setae to 65%. Trag. acuscutellaris (Walch 1922). 

Tarsi I more than twice as long as high .. Ya as P Ss 5 


5. Dorsal sétae to 1604 long. Tarsi I nearly 3 times as long as high, 
3504 1302, metatarsi I 2504 long. Trag. alleei (Ewing 1926). 
Dorsal setae much shorter. 
6. Tarsi I ca. 3 times as long as high, 102-54 X 32:84, metatarsus I 
65:64. Dorsal setae 25u to Su. (Nymph, after Tanaka), 
Tray. japonica (Tanaka 1916). 


Tarsi I ca. 3-5 times as long as high, 3704 X 1101, metatarsus I 2701. 
Dorsal setae 30-40, long. Trag. nilotica (Ouds. 1904), 


TRAGARDHULA NILOTICA (Trag. 1904 adult). 
Trombidium nilotieum Tragardh 1904, Res. Swed. Zool. Exped. Egypt and 
White Nile, 1901, No, 20, 80 (adult, non larva). 


Tragardhula nilotica Berl. 1912, Redia, 8, 4 (adult); Sig Thor and Willmann, 
1947, Das Tierreich, Lfg. 71 b., 353. 


Blankaartia nilotica Berl. 1912, Redia, 8, 96 (adult); non Oudemans 1911, 
Entom. Ber., 3, 123 (larva) and Oudemans 1912, Zool. Jahrb. Suppl, 14; 
Cooreman 1948, Explor. van. het Nat. Park Albert, Afl, 14, 18 (adult). 


Tragardhula nilotica Womersley 1948, Tr. Roy. Soc. S, Austr., 72, (1). 


Plate 84, fig. A-F. 


Re-description of Adult (from specimen from India); Facies as in Trom- 
bieula. Colour in life whitish (after Berlese). Length to 1,7504, width. to 
1,0504 (after Berlese). Crista elongate, 2604 with subposterior sensillary area 
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about as long as wide, with paired short nude sensillae to 524 long and their 
bases 524 apart; epistome rounded, with fine denticulations and 1 ciliated seta. 
Eyes I on each side, very large, 724 in diameter, and placed about midway along 
and well away from erista. Chelicerae with finely serrate inner (dorsal) 
edge. Palpi fairly stout; tibia with simple claw, and 3 accessory spines which 
are almost claw-like and placed about midway between base of claw and 
articulation of palpal tarsus; palpal tarsus elongate reaching beyond tip of 
claw. Legs shorter than body, I the longest, 1,6504; tarsi I elongate and highest 
in distal half, 375p long > 1234 high; metatarsi I 2922 long. Sternum entire, 
much wider than long; precoxal plates of leg I not evident, Dorsal setae 30- 
40a, uniform, fairly and uniformly thick to tip, with short ciliations. Genital 
dises 3 pairs, 

Loc. and Remarks. This species which is the genotype, was originally 
described from specimens found on the leaves of an aquatie plant, Pistia, on 
the White Nile. It was associated with a larval Trombidiid which was thought 
to be its larva, but which is now regarded as not belonging to the same species, 
or even to the Trombiculidae. Womersley (1948) has recently discussed this 
question and suggested that the true larvae of Trogardhula nilotica may ulti- 
mately be shown to be Tragardhula (Pentagonella) ardeae (Trag, 1904), which 
agrees generically in the larvae, and which is the type of Sig Thor’s Pentayon- 
ella. It was found on the legs of a heron from the same habitat and locality. 

Tragardhula nilotica also oceurs in India in the same habitat and I am 
informed by Dr. J, Cooreman of the Musée Royale Belgique, that he also has 
material from a similar habitat in the Beigian Congo, strangely enough also 
associated with larvae similar to those with which it was associated in Egypt. 
In a recent publication (1948), Dr. J. Cooreman has recorded this material, 
which included adults, nymphochrysalides and larvae. Both adults and larvae 
agree with Tragardh's material (I was personally priviliged to see these 
while in Brussels in 1947) but no details of the nymphochrysalis are given by 
Cooreman. He considers that, the larvae and adults being found together in a 
precisely similar biotype to Tragardh’s specimens, the larvae and adults must. 
he associated. With this conelusion, as pointed out above, one must disagree. 


TRAGARDHULA ACUSCUTELLARIS (Walch 1923). 


Trombicula acuscutellaris Walch 1922, Kitasato Archiv. Exper. Med., 5, (3), 
78; Gater B. A. R., 1932, Parasitology, 24, 143-174; Mehta D. A., 1937, 
ind, J. Med. Res., 25, (2), 353-365; Philip, Woodward and Sullivan 1946, 
Amer. J. Trop. Med., 26, (2); Radford C. D. 1946, Parasitology, 37, 
(1-2); Jayewickreme S. H. 1947, Nature, 160, 578. 
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Trombieula (Pentagonella) acuscutellaris, Sig Thor 1936, Zool. Anz., 114, 30; 
Womersley and Heaslip 1943, Tr. Roy. Boe, 8. Austr., 67, (1), 78. 


Trugardhula acuscutellaris, Sig Thor and Willman 1947, Das Tierreich, Lfg. 
71b, 296; Womersley 1948, Tr. Roy. Soc. S. Austr., 72, (1). 


Plate 84, fig. G-N, 


Ee-description of Nymph (after Womersley 1948). Colour in life bright 
red. Of typical Trombicule facies. Length to 800, width across hysterosoma 
4004. Crista linear with somewhat diamond-shaped sensillary area and two 
nude filamentous sensillae, 1364 long, bases 424 apart. Eyes 1-+-1, well 
removed from sensillary area and about half-way between extremes of crista. 
Chelicerae normal with fine inner serrations. Palpi with tibial claw strong, 
with 2 aecessory spines but these on a slight boss and placed about midway 
between base of elaw and artieulation of palpal targus. Palpal tarsus slightly 
clavate, not reaching tip of claw. Legs shorter than body, I 6605 long, II 4600, 
III 4704, IV 5805; tarsus I less than twice ás long as wide, 151» by 91y, meta- 
tarsus I 1154 long. Dorsal setae numerous, 404 long, uniform, arising from 
elosely set tubercles, uniformly thick with strong eiliations, Genital dises 2 
pairs. 

Description of Adult (after Womersley 1948). No apparent difference in 
size of males and females. Colour in life deep red. Of typical Trombicula 
facies. Length 1,8004, width across hysterosoma 1,2004. Crista linear with 
weli developed sensillary area, roughly diamond-shaped, with the sensillae 
bases at the end of transverse dumb-bell shaped areola; crista 300p long; sen- 
sillae bases 654 apart, and sensillae 1952 long, filamentous and nude. Epistome 
well developed, rounded-conical with numerous teeth and a single seta Tlp 
long, Eyes 1 +1, large, well away from crista and midway of erista length. 
Chelicerae with finely toothed inner edge. Palpi with strong tibial claw and 
3 accessory spines which are distinctly away from base of claw, and another 
on outer edge opposite artieulation of tarsus, and on the onter surface another 
strong spine. Legs normal, I 1,2754 long, 11 9104, 111 9104 IV 1,2354; 
tarsi T 325p. long by 163% high, metatarsi I 247, long. Sternal shield between 
epimera of legs 1 and II, markedly shorter than wide, Genital orifice situated 
elose in to epimera of legs UT and IV, with 3 pairs of discs; in the male pro- 
vided with a penis as figured, the apical point of which is asymmetrical. Dor- 
sal setae numerous, uniformly thick, with short ciliations, to 40u. 

Remarks. The nymphal description is from a specimen reared by C. D. 
Radford from larvae from the Maldive Islands, and that of the adult from 
captured specimens from S. H, Jayewickreme from Ceylon (see Womersley, 
1948). The adults and nymphs can be separated from other known species as 
in the key, 
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TRAGARDHULA JAPONICA (Tanaka 1916). 
Leptus autumnalis japonica Tanaka 1916, Igakkai Zasshi (in Jap.), 30, (22); 
1918 Ikai Jiho (in Jap.), No, 1,228. 


Trombieula autumnalis japonica (Tanaka ef al. 1930), Zentrblt. Bakt., 116, 
(1), 361; Sig Thor and Willmann, 1947, Das Tierreich, Lig. 71b. 


Trombicula japonica, Womersley and Heaslip 1943, Tr. Roy. Soe. 8. Austr., 
67, (1), 79. 


Tragardhula japonica Womersley 1948, Tr. Roy. Soe. S. Austr., 72, (1). 


Tanaka (1930) appears to have been the only worker so far to have reared 
and deseribed the nymph of this species. The adult is still unknown, That it 
must be placed in Tragardhula is evident from Tanaka's description of the 
eyes, and from his photograph (Pl. IV, fig. au). Im the presence of eyes in 
the nymph it is not to be confused with the European autumnalis Shaw as was 
done by Tanaka, and still more recently by Sig Thor and Willmann 1947. The 
following description is drawn up from details given in Tanaka's paper of 
1930. 

Nymph. Of typical Trombicula facies. Length 495,4 to 79094, width 2484 
to 389». Colour in life bright red, erista. linear with subposterior sensillary 
area, and paired filamentous sensillae similar to those of larvae. Eyes 1 + 1, 
well away from crista and well m front of sensillary area. Palpi fairly stout, 
tibia ending in strong claw (accessory spines not mentioned by Tanaka, but 
doubtless two and placed as in other species of Tragardhula); tarsus oval 
three times as long as wide. Chelicerae serrated on inner (dorsal) edge. Legs 
all shorter than body; length (excluding coxae) I 664p, II 394p, III 4022, 
IV 4594; tarsi I slightly more than three times as long as high, 1934 by 61-5 
long, metatarsi I 123,4 long (those in a specimen 796, long). Dorsal setae 
pointed and ciliated, longer posteriorly, ? to 584. Genitalia with 2 pairs of 
dises, the anterior pair oval and larger than the round posterior pair. 


TRAGARDHULA PERUVIANA (Ewing 1926). 
Trombicula peruviana Ewing 1926, Ent. News, 37, 112; Ewing 1931, Proc. 
U,S. Nat. Mus., 80, (8), 9; Ewing 1933, Proe. U.S, Nat. Mus., 82, (29), 2. 
Trombicula (Megatrombicula) peruviana, Michener 1946, Ann, Entom. Soc, 
Amer., 39, 434, 
Tragardhula peruviana, Womersley 1948, Tr. Roy. Soc. S. Austr, 72, (1). 
This species is as yet, only known from a single adult im the U.S. Nat. 
Mus., from El Campaniento, Peru. The description as given by Ewing (1926) 
is as follows: 
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‘Colour of preserved specimens a light. brownish orange. Palpi slender, 
reaching to about the tips of first femora; palpal thumb slender, not swollen, 
and slightly surpassing the palpal claw; penultimate segment very slender and 
bearing at its frce end the rather small palpal claw which is slightly over 
one-half as long as the segment bearing it. In addition to the palpal claw, the 
penultimate segment bears on its inside a comb. of three long, approximate 
spines, the middle of which is longer than the other two. Eyes projecting, 
with strongly curved corneas and situated far in front of pseudostigmatie area. 
Pseudostigmatic area large, posterior lobes oval, approximate to medial line; 
pseudostigmatie organs, very slender, flagelliform, and with a few pectinations. 
Setae of body very long, especially on the shoulders and posterior margin; 
barbed conspicuously for about two-thirds their length, but the tips almost 
bare. First pair of legs much longer than the others; tarsus I slightly swollen, . 
almost straight and about one-fourth longer than tibia I; tibia I clearly longer 
than patella L; patella I and femur I subequal. Tarsus II and tarsus IJI about 
one and one-fourth times longer than tibia II and tibia III respectively. Tar- 
sus IV not swollen, considerably longer than tibia IV, and tibia IV consider- 
ably longer than patella IV. Length 2:5 mm.; width 1:5 mm.” 


TRAGARDHULA ALLEE: (Ewing 1926). 


Trombicula alleei Ewing 1926, Ent. News, 37, 111; Ewing 1931, Proc. U.S. Nat. 
Mus., 80, (8), 9; Ewing 1933, Proc. U.S. Nat. Mus., 82, (29), 2. 

Trombicula (Megatrombicula) alleei, Michener 1946, Aun. Ent. Soc. Amer., 
39, 434. 

Tragardhula alleei, Womersley 1948, Tr. Roy, Soc. S. Austr., 72, (1). 


Plate 85, fig. A-E. 


This species was described originally (Ewing 1926) from a single speci- 
men (holotype male; in collection U.S, Nat. Mns.) from Barro Colorado Island, 
Panama, Canal Zone. 1t was redeseribed by Michener 1946 from adults col- 
lected at Juan Mina, Canal Zone, Panama. As well as being found in the 
usual type of terrestial habitat, specimens of adults were also recorded as being. 
found on the floating leaves of Pistia stratiotes, a habitat similar to that for 
Tragardhula nilotica in Egypt and India, and also for Tragardhula attenuata 
Michener from Panama, 

Adults and nymphs were also reared by Michener from larvae. 

Description of Adult (after Michener 1946). Brilliant red in life. 
Length 1:5 to 2-5 mm, Crista rod-like, expanded gradually to the rear in to 
the triangular pseudostigmatic area, which bears the simple (and about as long 
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as the crista) pseudostigmata at its posterior lateral angles. Palpal tibia with 
elaw, measured along upper margin, 0-30 to 0:36 times its length; inner sur- 
face of tibia with 3 spines arising from a small projeetion and a fourth much 
nearer base; tarsus reaching tip of elaw, slender, with 4 or 5 small bristles at 
apex and mostly simple setae. Eyes 1+1, large, away from crista and in 
front of pseudostigmatie area. Legs shorter than body; tarsus I swollen, 
highest near middle, less than 3 times and sometimes only a little more than 
twice as long as high, 1:30 to 1:38 times as long as preceding segment. Dorsal 
setae from 70 to 160, long, ciliated. 

Description of Nymph (after Miehener 1946). Length freshly emerged 
1:0 to 1:2 mm. Palpal tibia with only 2 aecessory spines (? sometimes only 
one). Dorsal setae sparser than in adult, 50 to 70p long. Tarsus I 1-4 to 
1:5 times as long as preeeding segment, Otherwise similar to adult except for 
nymphal characteristics. 

Bionomies, Michener has made some very interesting observations on 
the habitat and life-history of this species. Adults were found at all seasons 
in wet leaf monid close to the shore of the Chagres River, under aquatic vege- 
tation left stranded, and on floating plants of Pistia stratiotes. Specimens from 
the last habitat were smaller, and more numerous. The eggs were laid singly 
or in twos, threes or fours on leaves of Pistia, but in rearing some thirty 
larvae emerged at the same time, so it is probable that greater numbers were 
laid. This is in agreement with the fact that the female of Tragardhula nila- 
tica from India studied by the present writer, contain some 12-15 eggs ready 
for laying. In the species of Trombicula s. str. the eggs appear to be laid 
singly, and rarely does one find more than 1 or 2 eggs in the gravid females, 

Remarks. An adult specimen from Juan Mina, kindly sent to me by 
Dr, Michener, has the following dimensions: Crista as figured by Michener, 390% 
long, with sensillae 2404 long, nude; sensillae bases 84u apart. The epistome 
is rounded conical with small denticles laterally, epistomal seta fine, sparsely 
ciliated, 1104 long. Tarsi of leg I 3754 by 143u, metatarsi 2734. Dorsal setae 
posteriorly to 84». Eyes smaller than in velaseoi, 32a in diameter. The 
sternum is well defined, wider than long; no precoxal plates on leg I. 


TRAGARDHULA VELASCOT (Boshell and Kerr 1942), 
Trombicula velascoi Boshell and Kerr 1942, Rev. Acad. Columbiana Cien, 
Exact, Fisic. Nat., 5, 113. 


Trombicula (Megatrombicula) velascoi Michener 1946, Ann. Entom, Soc. 
Amer., 39, 438. 


Tragardhula velasco. Womersley 1948, Tr. Ray. Soc. S, Austr., 72, (1), 89. 
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Plate 85, fig, I-N, 


Originally deseribed from Restrepo, Intendencia de Meta, Columbia (type 
loeality), and also from Villa Vicencio, and the Municipo of Bolivar, Columbia, 
this species was re-deseribed by Michener from material from Juan Mina and 
Chiva Chiva, Canal Zone, Panama, and from Old Panama and Santa Rosa, 
Panama. 

Both adults and nymphs were collected in nearly every month of the year 
under stones and logs and in leaf monld, but frequently in relatively dry situa- 
tions in contrast to other species. 

The descriptions of the adult and nymph (after Michener) are as follow: 


“Adult. Length 1:6 to 2-5 mm. Brilliant red in life. Claw of pedipalp 
measured along upper margin 0-30 to 0:36 times length of pedipalpal tibia; 
inner surface of tibia with eight to seventeen spines (average of twenty-five 
specimens 12:1) arranged around lateral and apical margins, those nearest apex 
consistently present, those nearer base of segment frequently absent, so that the 
row of spines is sometimes broken by large gaps; sometimes there are one or 
two spines arising near middle of segment, not in marginal row; finger of 
pedipalp with five to seven short simple bristles apically, other hairs mostly 
barbed or plumose, Crista and pseudostigniatic organs similar to those of 
alleei. Body hairs about two-thirds as long on shoulders as on posterior end 
of body, plumose but the setulae smaller towards apices of hairs and sometimes 
absent from extreme apices; longest body hairs 0-15 to 0-20 mm. in length. 
Legs shorter than body, or first pair as long as body, robust; last tarsal seg- 
ment of anterior legs somewhat swollen, broadest near middle, slightly less 
than three times to over four times as long as broad, 1:49 to 1-61 times as 
long as preceding segment and ordinarily broader than that segment. 

Nymph, Length (when freshly emerged) 0-9 to 1-0 mm. Older nymphs 
reach 1-5 mm. Similar to adult except for usual nymphal characteristics, 
Claw of pedipalp sometimes nearly half ag long as tibia, which bears three 
to eight spines on inner surface. Body hairs sparser than in adnlt, those of 
posterior end of body two or three times as long as those of shoulders; longest 
hairs 0:09 to 0-14 mm. in length. Legs similar to adult, last segment of fore- 
leg 1-50 to 1-60 (or in one speeimen, perhaps abnormal, 1-75) times length 
of preceding segment,” 

Bionomics. The larvae have been reared from captured females (see Lar- 
val Section of this paper) and described by Michener 1946. 

Remarks. I am indebted to Dr. Michener of the Amer. Mus. Nat. Hist., 
New York for an adult of this species, from which the erista and eoxae I and 
II with sternum are figured and the following measurements made. Crista 360, 
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long, with subposterior sensillary area and sensillae long, 260,4, filamentous and 
nude with bases 78, apart; epistome rounded-conical, 84u long by 78p wide at 
base, margin scarcely dentate, seta loug and slender, lightly ciliated, 1104 long. 
Eyes large, to 604 in diameter and situated away from crista and in front of 
sensillary area. Palpi with simple tibial claw; tibia with 3 strong accessory 
spines on inner tubercle, (Boshell and Kerr show 7-8 spines in the form of a 
pectine, and Michener states that in a number of specimens they vary consider- 
ably from 8 to 17 with an average of 12; thus the specimen examined seems to 
be an extreme form. The other spines have not been knocked off, for bases can- 
not be seen). The tarsus with 5-6 apical spines. Tarsi of leg I are not quite 
as long in proportion to height as shown by Michener, and measure 3654 long 
by 1904 high, while metatarsi I are 2504 long. The dorsal setae are somewhat 
longer anteriorly than posteriorly, to 78p and to 65% respectively. The setae 
on the legs. are much more slender and tapering, less strongly eiliated and 
measure to 130-1504 long. The sternum is well defined, entirely enclosed, 
wider than long, and without a longitudinal division, ie, precoxal plates of 
coxae I are absent or have combined to form the sternum. 

Despite the differences between this specimen and Michener's description 
I have no doubt that it is the same species, 


TRAGARDHULA ATTENUATA (Michener 1946). 


Trombicula (Megairombicula) attenuata Michener 1946, Ann. Ent. Soc. 
Anier., 39, 440, 


Tragardhula attenuata, Womersley 1948, Trans. Roy. Soc. S. Austr., 72, (1). 


The description of the adult of this species as given by Michener 1946 is 
as follows : 


£ 


Plate 85, fig. F-H. 


“Adult. Length 2-0 mm. (varying from 1:4 to 2-1 mm. among para- 
types). Brilliant red in life, Claw of pedipalp measured along upper margin 
about 0-20 (varying from 0-19 to 0-23) times length of pedipalpal tibia, 
which is extraordinarily slender; inner surface of tibia with three blunt spines 
arising near (or basad of) middle of upper margin; finger of pedipalp with 
four or five short simple bristles apically, other hairs mostly simple. Crista 
about as in other species; pseudostigmatic organs simple, longer than crista. 
Body hairs but little longer at posterior end of body than on shoulders, plu- 
mose throughout length; longest body hairs 0-13 mm. (longest hairs varying 
among paratypes from 0-05 to 0-13 mm.) long. Legs slender, anterior pair 
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longer than body, others shorter; last tarsal segment of anterior legs not 
swollen, not thieker than preeeding segment, about parallel sided (sometimes 
slightly thieker beyond middle or subapically than elsewhere), four and one- 
half (varying from four to over four and one-half) times as long as broad, 
1:20 (1:19 to 1:25) times as long as preceding segment,” 

Bionomies. Michener fonnd this species only on floating plants of Pistia 
stratiotes on the Rio Hondo, along with two other species of Mierotrombidiinae, 
They were found among the coarse hairs and ribs of the under-side of the 
leaves. The eggs were laid in masses of twenty-five to fifty on the under. sur- 
face of the leaves. The larvae are only known from reared specimens, and their 
hosts are nnknown. 


Genus IPOTROMBICULA nov. 


With the general facies of Trombicula, constricted between second and 
third pairs of legs. Crista flask-shaped, without an aveola within the sub- 
posterior sensillary area; a long ciliated seta, at the base of the rod of the 
erista just anterior of the sensillary area; epistome transverse, with straight 
front margin, denticulate, with one ciliated seta. Sensillae filamentous and 
nude, Eyes one on each side, large, closely adjacent to sensillary area. Palpi 
slender, tibia with simple claw and in adult, 3 accessory spines at base. Front 
tarsi clavate, with the greatest depth (height) distad of middle. 

Genotype Trombicula elegans Womersley 1942. 


IPOTROMBICULA ELEGANS (Womersley 1942). 
Trombicula elegans Womersley 1942, Ree. S. Aust. Mus,, 7, (2), 173, fig. 4 A-I. 
Plate 86, fig. A-E. 


Re-description of Adult. Very elongate species but with constrietion 
between second and third pairs of legs, Length 1-67 mm., width of both 
propodosoma aud hysterosoma 0-58 mm.; hysterosoma about twice the length of 
propodosoma. Colour in spirit white, Crista 167% long, linear, with a sub- 
posterior flask-shaped sensillary area without any dumb-bell shaped areola; 
with paired, nude, filamentous sensillae 964 long, and their bases 424 apart; 
in front of the sensillary area and on the rod of the crista is a ciliated seta 
60, long; epistome transverse with straight front margin with fine denticula- 
tions and one ciliated seta 54a long. Eyes large, one on each side and closely 
adjacent to sensillary area. Chelicerae with inner (dorsal) margin finely 
serrated. Palpi slonder; tibia with a strong simple, apical claw and 3 strong 
accessory spines at its base; tarsus somewhat clavate and reaching tip of tibial 
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claw. Legs relatively short, I 1,0004 long, II 665%, ITI 650u, IV 9004; tarsus I 
clavate with the widest part distad of the middle, 245; long by 102« high 
(remeasured) ; metatarsus I 2124 long. No distinet sternum, i.e, space between 
anterior pairs of coxae not closed posteriorly, no precoxal plates on leg I. 
Dorsal setae numerous, fine and slender, tapering with fine ciliations, 354 
anteriorly increasing gradually to 804 posteriorly, Genital aperture with 3 
pairs of dises. 

Locality.. This species was described from two females from Lush Island, 
South Australia, collected December, 1936 by the MeCoy Expeditoin, from just 
about high water mark. No fresh materia] has come to hand. 


Genus SPEOTROMBICULA Ewing 1946. 


J. Parasitology, 1946, 32, (5), 437. Genotype Trombicula trifurca Ewing, 
1933, Proc. U.S. Nat. Mus., 82, (29), 1-6. 


This genus is so far only represented by the genotype. The generic diag- 
nosis a8 given by Ewing 1946 is as follows: | 

“Adult stage. Palpi slender, slightly curved; palpal elaw acute at apex, 
with a single accessory spine near base; palpal patella not emarginate ventrally. 
Epistome a poorly selerotized band-like comb. One rostral seta present. Eyes. 
absent. Crista broad, plate-like; pseudostigmata small, far apart; pseudostig- 
matic organs minute, setiform. Abdomen slightly constricted in front of 
middle. Dorsal abdominal setae barbed, of one kind, longest on posterior mar- 
gin. Genital opening large, with 3 pairs of genital suckers. Coxae I with a 
shelf-like expansion along its anterior margin. Coxae I and II united. Anter- 
ior legs much longer, and stronger than others and each ending in a pair of 
subequal, curved, distally trifureate claws. Legs IT, III and IV nearly equal 
and each ending in a pair of large, strongly curved, simple claws.” 


SPEOTROMBICULA TRIFURCA (Ewing 1933). 


Trombicula trifurca Ewing 1933, Proc. U.S. Nat. Mus., 82, (29). 
Speotrombicula trifurca Ewing 1946, J. Parasitology, 32, (5), 437. 


Plate 86, fig. F-H. 

Ewing's deseription of this species is as follows : 

“Adult. Slender, with anterior pair of legs, mouth parts, and anterior 
part of eephalothorax darker and more selerotized than the other parts. Mouth 
parts situated on a more or less distinet eapitulum, which has parallel sides and 
is terminated below in a large trowel-shaped hypostome. Palpi slender, extend- 
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ing to about the middle of first patellae; palpal claw weak, slightly curved, 
about two-thirds as long as segment which bears it; palpal thumb very slightly 
swollen, reaching base of palpal claw; only one accessory spine present which 
is about one-half as broad as palpal claw. Chelicerae very long and slender, 
basal segment about four-fifths as long as capitulum; chela slender, with a 
sharp upper edge. Crista broad, plate-like with pseudostigmatic area reduced 
and near the posterior end; pseudostigmata small, circular, and far apart; 
pseudostigmatie organs apparently absent. Eyes absent. Abdomen fully 
twice as long as broad and with the usual constriction at the level of third 
and fourth coxae; setae longest around posterior margin. Genital opening 
large; situated abont half its diameter from fourth pair of coxae; genital 
suckers six, first pair slightly larger than the others. Anal opening about half 
as broad and two-thirds as long as genital opening and situated about its 
greatest diameter from the latter. Coxte of first two pairs of legs united to a 
sternum and those of first pair each expanded along its anterior margin into 
a shelf-like lamella. Anterior pair of legs much larger and longer than the 
others and each ending in a pair of trifureate claws. Legs II and III rather 
weak, subequal; legs IV considerably stouter and longer; claws of legs lI, III 
and 1V simple but inflated towards the tips. Length 2-7 mm.; width 0:9 mm.” 
Remarks. The species was deseribed from four adults from Chilibrilla 
Caves, Panama, and Ewing suggests that its larvae will probably be found to 
parasitize bats. In his specific description he states that the psendostigmatic 
organs are ‘‘apparently absent’’, but in bis generic description says “minute, 
setiform.’’ The sternum according to his figure is entire, and no precoxal 
plates of leg I are evident. The epistome and epistomal (rostral) seta were 
not described until his generic revision of the species in 1946. In this paper 
he describes the epistome as... “a poorly sclerotized band-like comb." He 
also states .... “one rostral seta present.” In his fig. 1, the outlines of the 
epistome are not delineated except the denticulate anterior margin which 38 
straight. The rostral (epistomal) seta is shown as having ouly one short 
branch. 
Genus TROMBICULA Berlese 1905. 
Acari nuovi, Manip, IV, 155, t, XV, fig. 4 in “Redia'', 1, (2), 1905; idem, 
1912, ““Redia”, B, (1), 94, fig. 44 A-C. 
Genotype Trombicula minor Berl, 1905. 
= Eutrombicula Ewing s. str, 1938, J, Washington Acad. Sci., 27, 288-295. 


With our increased knowledge of the adult species of the Trombiculidae, 
and the correlation of adults and/or nymphs with their larvae it is possible to 
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define the genus Trombiċula in its non-parasitic stages with more precision as 
in the following diagnosis. 

‘“‘ Adults and nymphs of a characteristic figure of 8 shape, with a pro- 
nounced median constriction, and the propodosoma usually narrower than the 
hysterosoma. Crista linear, rod-like, ending anteriorly in a hyaline, transverse 
or conical denticulate epistome with a single seta, and posteriorly with a more or 
less diamond-shaped sensillary area, with an internal areola from which arise 
a pair of filamentose sensillae, Eyes present, or absent, when present then 
one on each side and placed closely adjacent to the sensillary area. Palpal tibia 
with a single claw, and 3 accessory spines at the base of claw, with a single 
strong spine about midway between base of claw and articulation of palpal 
tarsus (in the nymphs with only 2 accessory spines at base of claw); rarely 
with a pectine of spines on palpal tibia. Tarsi I tapering with the greatest 
width (height) basad of middle, Sternum usually entire, no precoxal plates 
present (in subgen. Leptotrombidium precoxal plates present on leg I forming 
a longitudinally subdivided sternum). Genitalia with 3 pairs of dises in 
adult, 2 pairs in nymphs."' 

The specific characters in this genus are somewhat intangible, consisting 
mainly of the proportions in the length and height of the tarsi of leg I, and 
the length of the dorsal setae. 

The genus ean, however, be separated into three subgenera, Trombicula 
s. str. 1905, Leptotrombidium Nagayo et al. 1916, and Neotrombicula Hirst 
1915, based on the presence or absence of eyes, and the presence or absence of 
precoxal plates on leg Y, as given in the following key. 


Key to the Subgenera of TROMBICULA Berl 1905, 


1. Eyes present. No precoxal plates on leg I or these fused completely 
to form an undivided sternum. 


Subgen. Trombicula. Berl. s. str. 1905. 
Eyesabsent .. ES 2 ee Ta Ek 3 de m 2 


tó 


Precoxal plates well developed on leg I and forming a longitudinally 
divided sternum. 
Subgen. Leptotrombidium Nagayo et al. 1916 
(type Trombicula akamusht Brumpt 1910). 
No precoxal plates on leg I or these completely fused to form an 
undivided sternum. 
Subgen. Neotrombicula Hirst 1915. 
(type Acarus autumnalis Shaw 1790). 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 327 


Subgen, TROMBICULA Berl, s. str. 1905. 
Key to the Known Adult and/or Nymphal Species, 


Old World species .. js P in b. ts 

New World species : i^t T 

Size small, approximately 680, or mi : 

Size larger, 1,0004 or smaller... x : s e 


Eyes very large, almost as wide as sary area, Dar sal setae uni- 
form in length, 20-25p, tapering with moderately long setules. Tarsi 
I, 1004 long by 40z high; metatarsi I, 904 long, not higher than 
tarsi L. Trombicula (T.) minor Berlese 1905 (Adult). 


Eyes smaller, not much wider than the basal cup or ring of the sen- 
sillae. Dorsal setae 144 anteriorly to 204 posteriorly with long strong 
setules. Tarsi I 72-8u long by 28-04 high; metatarsi I 61-64 long, 
and higher than. tarsi I. Trombicula (T.) frittsi Wharton 1945, 
Dorsal setae to 404, tapering with moderately long setules decreasing 
towards the tip. Tarsi J 2-4 times as long as high, and one and a 
half times as long as metatarsi. Trombicula (T.) samboni Womersley 1936 
Dorsal setae 25 to 55z long, uniformly thick with setules equally long 


to tip. Tarsi I twice to two and a half times as long as high, and 
half as long again as metatarsi. 


He Co OY bo 


Trombicula (T.) wichmanni (Ouds. 1905). 
Dorsal setae uniform in length, 36-404. Tarsi I 1-41 to 1:49 times 


as long as metatarsi; 1:76 times as long as high, 1:25 times as long as 
metatarsi. Trombicula (T.) batatas (Linn, 1758). 


Dorsal setae not uniform, increasing in length posteriorly .. yA 6 


Dorsal setae posteriorly to 110p. Tarsi I 2-8 times as long as high, 
1-25 times as long as metatarsi. Trombicula (T.) helleri Ouds. 1911. 


Dorsal setae shorter posteriorly .. E. ye n és 4 7 


. Dorsal setae posteriorly to 754, apically in lateral view with an indis- 


tinct spathulation showing dorsally as a small hyaline blob. Palpal 
tarsus with 9-11 nude apical setae. SB 55-70u. 
Trombicula CP.) splendens Ewing 1913. 
= masoni Ewing 1943. 
Dorsal setae shorter Puy and without get Ba or 


blob >i * . wat 8 
. Posterior dorsal xs to bu TM Ratio tehettl to height of tarsi I 

= 2:1-2:6: 1:0 Trombicula (T.) vanommerent Schierbeck 1937. 
Posterior dorsal setae longer za À 9 


- Tarsi I only slightly more than es a as WA as iid, 2° -05-2- 11. 


SB 48:0-51:04. Palpal tarsus with 7-8 apical nude setae. Dorsal 
setae posteriorly to 56u. Trombicula (T.) alfreddugesii (Ouds. 1911). 
Tarsi I rather more than 21 times as long as high, 2:59. SB 61:6, 
apart. Palpal tarsus with 7-8 nude apieal setae. Dorsal setae pos- 
teriorly to 56a long. Trombieule (T,) jacoti nom, nov. 
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TROMBICULA (TROMBICULA) MINOR Berlese 1905, 


Trombicula minor Berlese 1905, Acarı nuovi, Manip. IV, 155, t. XV, fig. 4 
in ‘‘Redia,’’ 2, (2) ; idem 1912, ‘‘Redia,’’ 8, (1), 94; Ewing 1920, Ann, Ent. 
Soc. Amer., 13, 385-389; idem 1938, J. Washington Acad. Sci. 28, 292; 
idem 1944, U.S. Naval Med. Bull, 43, (4), 837-839; ? non Gunther 1939, 
Proc. Linn, Soc. New South Wales, 64, 285-286; 7 non Womersley and 
Heaslip 1943, Tr. Roy. S. Austr., 67, (1), 92; Willmann 1941, Zool. 
Anz, 133, 131-136, Sig Thor and Willmann 1947, aDs Tierreich, Lfg. 
71b, 347. 

Plate 87, fig. A-C. 


Berlese described this species, the genotype, from two specimens from 
Tjompea, Java. In his original description he figures an entire dorsal view 
and a dorsal seta. Later 1912, in his monograph he added figures of the front 
tarsus and metatarsus, and of the palp, as well as an enlarged figure of the 
palpal tibia and tarsus. In the later work he stated that the types were in the 
Hamburg Museum, but that he had retained fragments of one specimen from 
which his later figures were derived, He further stated that he did not possess 
the base of the cephalothorax with the sensillary area and could not therefore 
confirm the presence or absence of eyes. Because Berlese's figure of the palpal 
tibia shows only two aceessory spines at the base of the claw, it has been gener- 
ally assumed by acarologists that his specimens were nymphs. In 1941, how- 
ever, Carl Willmann published his study of the types in the Hamburg Museum, 
and showed that the two specimens were adult females, having 3 accessory 
spines at the base of the palpal claw, and one specimen having an egg enclosed, 
and both having the 3 pairs of genital discs. 

The types were labelled “ Tjompea, Java, 19, III, 1904, aus Hohlengnano 
gesiebt’', this habit not having been mentioned by Berlese. 

Willmann gave a figure of the sensillary area and base of the crista, The 
sensillary area is shown as hexagonal with the sensillae bases placed on the 
lateral walls of the area. Around the sensillae bases is to be seen a clearly 
defined cireular line, with a diameter of about half the width of the sensillary 
area, The inner third of this eireular line is obseured by the area wall. Ewing 
1944, in discussing Willmann’s paper regards these circles as the outer rim of 
the very large sensillae bases, not as eyes. Willmann himself, however, appears 
to be uncertain as to whether they are eyes or not. To my mind they are 
definitely eyes, or at least the rims of the lobes of the sensillary area, such as in 
Berlese's figure for mediocris, but with the corneas not shown, Ewing’s idea 
that they represent very large sensillary bases is not justified. The sensillae 
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bases in the Trombiculidae are a part of the sensillary area, and the position as 
shown by Willmann indicates displacement in the preparation. This also would 
account for the somewhat unusual position of the eyes partly beneath the wall 
of the sensillary area. The sensillae are only shown in their basal portion, but 
with distinctly short barbs. 

In general, the figure given by Willmann agrees with that of Berlese 1905, 
in which, under a lens, the large circles representing the eyes can be seen; it 
also is closely suggestive of that of mediocris and the two forms may ultimately 
be found to be the same. 

Ewing in discussing Willmann’s paper concluded as follows: 


**1, Trombicula minor Berl. is a very small species; the adults of which are 
about the same size as the nymphs of Trombicula. akamuski (Brumpt) and 
"Trombicula deliensis Walch. 2 


2. The species is peeuliar in that the pseudostigmata are very large, the pal- 
pal claw is but slightly tapering and the subterminal spines of the palpal 
tibia are almost setiform, long, set adjacent to each other and subparallel. 


3. Being found in cave gnano, the inference is strong, that the larvae of 
T. minor have bats as hosts. 


4. Because of these facts it appears to the writer that Trombicula hirsti 
Sambon is a species distinct from Z. minor Berlese.'' 


With these conclusions the present writer is generally in accord, except 
in considering that the so-called large sensillae bases of Ewing are. really the 
eyes, as discussed above. 

By Willmann's valuable re-examination of Berlese's types there seems 
reasonable ground, for the present at any rate, for regarding T. minor Berlese 
as. different from T. wichmannt Ouds. (= mediocris Berl., = hirstí Sambon). 
The most important differences are the smaller size, shorter aud more uniform 
dorsal setae, size and dimensions of front tarsi, and possibly in the structure 
of the sensillary area and eyes. 

For the present it also follows that the true larvae of T. minor are un- 
known although several species of bat-infesting Trombiculids are known from 
the Asiatic-Pacific area. However, until more material, both larvae and adults, 
are obtained from the type locality, or adults and larvae correlated by rearing, 
none of these known larvae can be assumed to belong to T. minor Berlese, 

Re-description of Adult (after Willmann 1941), Colour whitish. Body 
elongate, strongly constricted medially, Crista long and straight (1274), in the 
middle with a longitudinal furrow, widened behind to a 6-angled sensillary 
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area, The pseudostigmata lie directly on the outer edges of the areola, From 
them arises the long, stiff, finely ciliated sensillae. These are 107 long. he 
pseudostigmata are outwardly surrounded by a strongly developed smooth ring, 
almost two-thirds round, resembling a (rudimentary) eye; the sensillae bases lie 
eccentrically in the ring, and are half under the areola and half under the eye- 
like ring. Palpal tibia with strong claw and on inner edge with 3 thick, closely 
adjacent strong spines (not 2 spines as given by Berlese). Cuticle with short, 
ciliated setae arising from small papillae. Leg I long and strong. "Tarsus I 
100, long by 40, high, metatarsus I 904 long. Length of animal 689y. 


TROMBICULA (TROMBICULA) FRITTS! Wharton 1945. 
Trombicula frittsi Wharton, 1945, J. Parasitology, 31, 4, 282-283 (larvac). 


Plate 87, fig. D-G. 


Description of Nymph. Of typical Trombicula facies, but rather elongate- 
Length (unfed) to 3254; width across propodosoma 150p, across hysterosoma 
1624. Crista linear with subposterior sensillary area, length 75:64, SB 25-2u, 
sensillae 70% long, slightly thickening soon after the base and basally finely 
barbed but in distal three-fourths with long outstanding setules. Epistome 
dentate, with one ciliated seta 224 long. Chelicerae finely serrate on inner 
(dorsal) edge. Palpi rather elongate, with two accessory spines at base of 
claw. Eyes present but difficult to see, one on each side and closely adjacent 
to sensillary area. Dorsal and ventral setae rather sparse, dorsally anteriorly 
14m lengthening to 20x posteriorly, pointed with outstanding setules. Legs: I as 
long as body, thicker and stronger than rest, to 3254 long, II 195p, IIT 182%, 
IV 2254; tarsi I tapering and slightly shorter than or equal to metatarsi, which 
is wider, 72-84 long by 28-0 high; metatarsi T 64-4, long by 30:88 high. 
Genital organ with paired discs. 

Loc. Deseribed from the type nymph and 10 paratypes reared by 
K. L. Coekings from engorged larvae from scorpions, Heterometrus longimanus 
from Kukit Lagong Forest Reserve, Kepong, Kuala Lumpur, P.M.S. The 
larvae were all collected on 21 Sept., 1949, and the nymphs emerged and were 
mounted on the 10th and 14th Oct., 1949. 

Remarks, The presence of distinct eyes, although these are not easily 
seen, places this species in the genus Trombicula s. str. Although as yet only 
known from the nymph in its small size, it is closely related to Trombicula 
minor Berl., and may even be the same. From Willmann’s deseription and 
figures 1940, it appears to be distinet from Berlese’s species, at least in the much 
smaller size of the eyes, and is thus separated in the key to the known species 
of nymphs and adults given here, 
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TROMBICULA (TROMBICULA) BATATAS (Linn. 1758). 
Acarus batatas Linnaeus 1758, Gyst. Nat., 10th Ed. Genus 235, Species 22. 
Eutrombicula batatas, Michener 1945, Ann. Rept. Gorgas Labor, U.S. Gov. 
House Document, No. 396, p. 22; 1946, idem, U.S. Gov. House Document 
No. 12, p. 13; 1946, Ann, Entom. Soc. America, 39, (1), 101-118; ¿dem 
1946, ibid. 415. 
For further synonymy see Larval Section, 


Plate 87, fig, H-K. 

This species has been reared through to all stages, and thoroughly deseribed 
and figured by Michener 1946. I am indebted to him for a number of speci- 
mens of nymphs. The following description is summarized from Michener’s 
studies: 

Adult. Of typical Trombicula facies with hysterosoma wider than propo- 
dosoma. Colour in life red. Size 9 770 to 9904; 3 660 to 830p long, Crista 
slender; sensillary area broader than long with a transverse curved ridge in 
front of sensillae; seusillae filamentous, as long as erista, with a few short 
branches distally. Palpi slender; tibia with 3 accessory spines at base of 
elaw and a fourth near middle of segment, Eyes one on each side, and 
adjacent to sensillary area. Legs shorter than body, I the longest; tarsi I 
1:41 to 1-49 times as long as metatarsı, Dorsal setae short, 36-404 long, with 
short ciliations, 

Nymph. Asin adult, but smaller and with the usual nymphal differences 
in accessory spines at base of claw being. only two and in having only 2 pairs 
instead of 3 pairs of genital discs. Length 500 to 550p, 

Remarks. From the several specimens of nymphs of this species received 
from Dr. Michener the following data was obtained: 

Crista 1624 long; sensillae 1544, with bases 394 apart. Epistome and 
epistomal setae not observed. Tarsi I 1484 long by 84» high, metatarsi 1184. 
Dorsal setae to 30. long. 

Bionomics. The larvae of this species is common on domestic fowls and 
many species of native birds in the Panama region as listed by Michener 1946, 


TROMBICULA (TROMBICULA) HELLERI (Ouds. 1911). 
Microtrombidium helleri Oudemans 1911, Ent. Ber., 30, 120; idem 1912, Zool. 
Jahrbr., Suppl., 14. 


Eutrombicula helleri, Ewing 1938, J. Wash. Acad. Sei, 98, 294 (larvae); 
Michener 1946, Ann. Entom. Soc. Amer. 39, 411 (adult and nymph). 
For other synonymy see Larval Section. 
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Plate 87, fig, L-N. 


Michener 1946 has deseribed the adult of this species from a single female 
from which larvae identified as Oudemans’ species were obtained. The speci- 
men was from leaf mould, at Santa Rosa, Colon Province, Panama, Sept. 10, 
1945. The essential points of Michener’s description are: 

Of typical Trombicula facies. Colour red. Length to 1-3 mm. Palpal 
tibia with 3 accessory spines at base of claw (4 on one side) arising from a 
small elevation on inner side. Crista slender, 1904 long with broad subposterior 
sensillary area which is 474 wide (measured to lateral margins). Eyes one on 
each ‘side, adjacent postero-laterally to sensillary area. Legs shorter than 
body; I 900% long; tarsi I 1-25 times as long as metatarsi and 2:8 times as 
long as high. Dorsal setae, ciliated, twice as long posteriorly as on shoulders, 
posteriorly to 1104 slender. Genitalia with 3 pairs of discs. 


TROMBICULA (‘TROMBICULA) VANOMMERENI Schierbeck 1937. 


Trombicula vanommerené Schierbeck 1937, Ann. Parasit. Hum. Comp,, 15, 326. 
Eutrombicula vanommereni, Michener 1946, Ann. Entom. Soc. Amer., 39, 413. 


For further synonymy see Larval Section. 


The nymphs and adults of this species are only known from specimens 
reared from larvae on lizards (Ameiva. praosignis) from Panama, and deseribed 
by Michener 1946, For other references to hosts of the larvae see Larval 
Section. 

The following details are from Michener’s paper: 

Adult. Facies as in T. (E.) batatas. Colour red. Length 900% to 1,1004. 
Crista slender, 150 to 1704 long with broad subposterior sensillary area, 59 to 
75 wide (as between lateral margins). Sensillae about as long as crista with 
a few distal branches. Eyes large, half width of sensillary area. Palpal 
tibia with 3 accessory spines at base of claw arising from a slight protuberance, 
and a fourth at middle of segment. Legs all shorter than body; I 730p; tarsi I 
1:36 to 1-41 times as Jong as metatarsi and 2-1 to 2:6 times as long as high. 
Dorsal setae; those on shoulders about two-thirds as long as posteriorly, pos- 
teriorly 45 to 474 long. Genitalia with 3 pairs of dises. 

Nymph. As in adnit but smaller and with nymphal characteristics. 
Tarsi I 1:7 to 2:2 times as long as high, and 1-39 to 1:53 times as long as 
metatarsi, 
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TROMBICULA (TROMBICULA) ALFREDDUGESIT (Oudemans 1910): 


Microtrombidium alfreddugesü Ouds. 1910, Ent. Ber. Nederl. Ver, 3, 84 
(larvae), (For further synonymy of larvae see Larval Section.) 


Trombicula cinnabarinus Ewing 1920, Ann. Ent. Soc. Amer,, 13, 387, fig. 3. 

Trombicula irritans, Ewing 1925, Proc. Biol Soc. Washington, 38, 17-20; 
idem 1931, Proc, U.S.N. Mus., 89, (8), 8. 

Eutrombicula alfreddugesii, Ewing 1944, J. Parasitology, 30, (6), 341. 

Trombieula thalsahuate, Sig Thor and Willmann, 1947, Das Tierreich, Lfg. 
71b, 345. 


Plate 88, fig. A-F. 


This species has been fairly well described and figured by Ewing under 
the name einnabarinus and is very widely distributed in the United States of 
America (Ewing 1944). Ewing’s description is as follows: 

“Adult, Colour in live adults vermilion, or cinnabar. Cephalothorax 
triangular and with the crista extending from the anterior end of the latter 
as a straight ridge to about the middle of the triangular pseudosigmatic area. 
Posterior lobes of pseudostigmatic area evenly rounded and near the median 
line. Pseudostigmatic organs arising from pseudostigmata and provided with 
a few minute barbs on the posterior margins near their tips. Eyes well 
developed, very near the pseudostigmata and with thick and strongly curved 
corneas. Palpi armed with three tibial spurs; the longest of which is less than 
half as Jong as palpal claw; thumb of palpus not swollen and not surpassing 
the palpal claw. Chelicerae with lower chela sharp and provided with about 
two dozen backwardly directed teeth; upper chela represented by a ehitinous 
tuberele-like knob. Abdomen elothed with the usual setae, which are but slightly, 
if at all, longer on the posterior border than on the shoulders, and have the 
barbs smaller at the somewhat tapering tip. Legs about as usual, the first 
pair being much the largest and longest. The tarsi of this pair are one and 
forty-seven hundredths times as long as the tibia, Posterior legs reaching to 
the tip of abdomen, Length of medium sized specimens, 0-92 mm.; width 
0-52 mm.” 

In his 1944 paper, Ewing also figured and deseribed the genital aperture 
and penis of the male. 

Of this species I have been able to study the following specimens: 

Two adults reared from larvae from Neotoma micropus Baird nests from 
Laguna Madre, Texas, Sept. 21st, 1945 (D. E. Hary and V, L. Wooley) and 
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kindly presented to me by Dr. G. H. Wharton. Also a number of specimens 
from amongst a collection of Trombidiids and Erythraeids sent to me by 
Dr. F. Bonet from Mexico. This last lot of material comprised nymphs and 
adults of both sexes. From this material the following data can be added to 
the deseription, and the figures accompanying this paper have been drawn. 

Length of adults to 1,1704; width across propodosoma 585p, across hystero- 
soma 7804. Crista (excluding epistome) to 1954 long. Epistomal seta 39 
long, and margin of epistome dentieulate. Sensillae distally with a few branches, 
to 1004 long, and with the bases 58u apart. Legs I to 845,4, II 520n, III 455p, 
IV 7005; tarsi I 2084 long by 104p high, metatarsi 156, long. Dorsal setae to 
45% long, fairly thick and not much tapering, with numerous strong setules. 
In the male sex there are 4 apically spathulate and fimbriated '*titillating”” 
setae (not shown or observed by Ewing) on each side of the genital aperture 
and placed on a lobe and about midway between the second and third genital 
dises. 


TROMBICULA (TROMBICULA) sPLENDENS Ewing 1913, 


Trombicula splendens Ewing 1913, Bull. Amer. Mus., 32, 13-114, pl. 7, fig. 5; 
idem 1920, Ann. Ent. Soc, Amer., 13, 306, 389; idem 1926, Ent. News, 37, 
111; idem 1932, Proc. U.S. Nat. Mus., 80, 10; Sig Thor and Willmann 
1947, Das Tierreich, Lfg.71b, 349; Jenkins 1949, J. Parasitology, 35, 
2014, 

Acariscus masom Ewing 1943, Proc. Ent. Soc. Wash., 45, 60. 


Eutrombicula masoni (Ewing) Jenkins 1947, Ann. Ent. Soc. Amer., 40, 56-68. 


Plate 88, fig. G-K. 


Jenkins has recently discussed this species and established the synonymy 
of reared adults of masoni with splendens of Ewing. 

A re-deseription of the adult, from 2 males and 2 females from culture 
No. 123, Duke University, N.C., 22 Dec. 1946 and kindly given to me by 
Dr. G. W. Wharton 1s as follows: 

Adult. Colour in life red. Of typical Trombicula facies, Length to 
1,5004; width across propodosoma 850p, across hysterosoma 9904. Crista 
elongate, to 182, long, with diamond-shaped sensillary area, and paired 
filamentous sensillae to 1804 long and finely ciliated or nude distally 
with their bases from 58:8 to 67-64 apart (Jenkins gives 55-704); 
epistome not clearly visible but apparently reetangular with dentate margin; 
epistomal setae to 424. Eyes 1-|- 1, closely adjacent to sensillary area. Cheli- 
cerae finely serrate on inner (dorsal) edge. Palpi stout; tibia with elaw and 
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3 stout accessory spines at the base of claw; ventrally the tibia with a long 
nude spine-like seta; palpal tarsus with 9-11 nude apical setae. Dorsal setae 
fairly long, increasing from 30. anteriorly to 754 posteriorly, slender, strongly 
and long ciliated and at tip with a small and indistinct spathulation in lateral 
view and a hyaline blob in dorsal view. Legs I longer and stronger than the 
rest, to 9904, II 640.2, III 7104, IV 895%; tarsi I from 2144 long by 117u high, 
to 2404 by 1364 long (mean 2304 by 1284, ratio 1:8:1:0); metatarsi I 
149, to 1754 long (mean 107,5, ratio length tarsi I to metatarsi I 1-37:1:0). 
Coxae I without precoxal plates. Male as in female, except for the genitalia but 
precise details were not suificiently clear, 


TROMBICULA (TROMBICULA) JACOTI nom. nov. - 


Trombiculoides scaber Jacot 1938, Psyche, 45, 121-132, non Trombidium 
scabrum Say, 1821, J. Acad. Nat. Sei. Philadelphia. 


Plate 89, fig. A-D. 


Ewing 1946, Proc. Biol. Soc. Washington, 59, 69, has discussed the status 
of Trombiculoides Jacot 1938, and clearly shown that the species which Jacot 
referred to Say's scabrum is not this species as recognized by other writers. 

Howard (1918) reared the larvae and figured the species regarded as 
Say's scabrum, placing it in Sericothrombium Berlese. From Howard’s figures 
and from Say’s statement (1) that ‘‘the eyes are pedunculate and white’’ and 
(2) that ‘‘the body is ovate, broadest and very obtusely rounded before and with 
hardly perceptible hairs’’ it is certain that Jacot’s specimens are not the same 
as Say’s, a conclusion in which I am in full agreement with Ewing. 

Jacot gives ‘‘from under the bark of a large prone oak, near Savannah, 
Georgia,’’ as the locality for his specimens, and because some of the other 
species (but not scabrum) recorded by Say were from Georgia concludes that 
this was the type locality for scabrum. As pointed out by Ewing, however, 
Say merely states ‘‘in forests, on trees, ete. not uncommon’’ with no definite 
locality. 

As Jacot’s identification of his specimens with scabrum is therefore incor- 
rect, his generic name T'rombiculoides becomes a synonym of Sericethrombuum 
Berlese. The specimens of Jacot are typical Trombicula as recognized in the 
present work, and a new specific name being required, that of jacoti is pro- 
posed. 

From Dr. J. Bequaert, of the Museum of Comparative Zoology, Cambridge, 
Mass., I am very much indebted for the loan of Jacot’s topotype material, and 
the following re-description is drawn up from the five specimens: 
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Adult. Colour (in life red). Of typical Trombicula facies. Length to 
1,3004. Width across propodosoma to 1,0404, across hysterosoma to 7804. 
Crista linear, 1954 long, with subposterior diamond-shaped sensillary area with 
distally ciliated filamentous sensillae to ca, 1124 long, and their bases 61:64 
apart; epistome apparently rounded-eonieal with dentate margin and epistomal 
seta to 564 long. Eyes 1-1, closely adjacent to sensillary area. Chelicerae 
with finely serrate inner (dorsal) edge. Palpi stout, tibia with claw and 3 
strong accessory spines at base of claw, on outer side with a long nude spine- 
like seta; tip of tarsus with ca. 7-8 nude setae. Dorsal setae tapering with 
fine ciliations, on propodosoma to 284 long, posteriorly on hysterosoma to 56p 
long. Legs, I longer and stronger than the rest to 975%, II 5204, III ?, 
IV 715%; tarsi I 2404 by 92-6 high (mean of 4 spec., ratio length to height 
=2:59:1:0), metatarsi I 169% long (ratio length tarsi I to metatarsi L = 
1:43:1:0). 

Male unknown. 

Remarks. In the proportions of the front tarsi and metatarsi this species 
is nearer to alfreddugesii than to splendens, but seems to be distinct therefrom 
as in the key. 


TROMBICULA ('PROMBICULA) WIOHMANNI (Oudemans 1905). 


Trombidium wichmanni Oudemans 1905, Ent. Ber., 7, (22), 217; idem 1906, 
Nova Guinea, 5, 106, 132. 


Trombicula. mediocris Berlese 1912, Redia, 8, (1), 95; Hatori 1919, Ann. Trop. 
Med. & Parasit, 13, 233; Kawamura and Yamaguehi 1921, Kitasato 
Archiv, Exp. Med., 2, 169; Sig Thor and Willmann 1947, Das Tierreich, 
Lfe. 71b, 348. 


Trombieula pseudoakamushi Hatori 1919, Ann, Trop. Med. € Parasit., 13, 233 
(non Tanaka et al, 1930, Zentrbt. Bakt. Orig., 116, 335); Walch 1923, 
Kitasato Archiv, Exper. Med., 5, 63; Hirst 1929, Ann. Mag. Nat. Hist., 
(10), 3, 564. 


Trombicula pseudoakamushi var. deliensis Walch 1924, Trans. Vth, Bien. 
Congr. Far East. Assoc. Trop. Med., 691; idem 1924, Geneesk. Tijds. Ned. 
Indie, 64, (3) ; idem 1925, Kitasato Archiv. Exper. Med., 6, 235. 


Trombicula hirsti Sambon 1927, Ann. Mag. Nat. Hist., (9), 26, 157. 


Trombieula hirsti var. buloloensis Gunther 1939, Proc. Linn. Soc. New South 
Wales, 64, 78; idem 1939, ibid. 466. 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHus MITES 337 


Trombicula minor, Gunther 1939, Proc, Linn. Soe. New South Wales, 64, (5-6), 
466 (non Berlese 1912, Redia, 8, (1), 93); Womersley 1939, Tr. Roy. Soe. 
8, Austr., 63, 149; Womersley and Heaslip 1943, Tr. Roy. Soc. S. Anstr., 
67, (1), 92 (non Berlese 1912); Gunther 1940, Proe. Linn. Soc. New South 
Wales, 65, (5-6), 477-478 (non Berlese 1912). 


Trombicula minor var. deliensis, Womersley and Heaslip 1943, Tr, Roy. Soe. 
S. Austr., 67, (1), 94. 


For further synonymy see Larval Section. 


Plate 89, fig. E-I. 


Oudemans originally described the larvae of wiehmanni from Goura coro- 
nata from New Guinea and from man from the North Celebes. In 1919 Hatori 
referred to but did not describe a larval Trombicula from Formosa under the 
name of ‘‘pseudoakamusht (non Tanaka)’’ and claimed to have obtained larvae 
from captured adults which he considered identical with Trombicula mediocris 
Berlese from Java. 

In 1921 Kawamura and Yamaguchi, working also on Formosan material, 
described and figured in detail what they regarded as llatori's species and 
affirmed his opinion that the adults were mediocris. 

In 1917, Miyajima and Okumura (Saikin Zasshi, 266; 893-908, m Japan- 
ese) described and figured the adult of a species of Trombicula which they 
doubtfully referred to medioeris. At the same time they described a ''thin- 
haired’’ type of larvae, which they compared with the European autumnalis 
pointing out some of the differences therefrom. From the very excellent 
figures both of the larvae and adult, it is reasonably certain that the laryae 
ean be referred to wichmanna Ouds, and the adult to mediocris Berlese, 

Walch 1923 recorded larvae from Deli, Sumatra, as pseudoakamushi Hatori, 
and in 19243, and 1924b, and 1925 referred it to a variety deliensis of this 
speeies, and figured the erista and eyes, palpi and dorsal setae. 

In 1929, Ilirst suggested the possibility that the larvae, hirsti Sambon 
1927 from Queensland, might be conspecific with Oudemans wichmanni. Carl 
Gunther 1939 deseribed larvae from New Guinea as T. hirsti var, buloloensis, 
and later in the same year, as a result of having reared nymphs, considered 
hirsti as a synonym of minor Berlese. This was followed by Womersley 1939 
and Womersley and Heaslip 1943. In 1943 Womersley and Heaslip regarded 
the variety deliensis Walch as belonging to minor Berlese. For the Formosan 
pseudoakamushi Hatori, Womersley and Heaslip after showing that the name 
was invalid proposed the name hatorıi and further showed that it was closely 
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related to wichmanni, only differing in the higher values of AM, AL, PL and 
Sens. and in the larger ratio of PW/SD. 

Towards the end of 1944 I received from Major R. N. McCulloch, four 
adult Trombieula collected in soil, New Guinea, from which he had successfully 
reared a number of larvae which were identified at the time as T. hatorii Wom. 
and Heasp, These adults, on examination were found to agree entirely with 
the figures and data given by Kawamura and Yamaguchi for their Formosan 
mediocris as well as with Berlese's figures and description, except that they 
were red in life, not white as given by Berlese. This had been noted by Kawa- 
mura and his colleagues, and it was suggested that Berlese’s specimens had heen 
bleached by the spirit. 

The above New Guinea specimens also agree very well with the figures of 
the nymphs of pseudoakamushi var. deliensis given by Waleh. 

There seems little doubt therefore, that wichmanni Quds. is the name by 
which this species should be known, as given in the above synonymy. Whether 
it is to be further synonymized with minor Berlese 1904, as has been done by 
Gunther 1939, 1940, and by Womersley 1939, and Womersley and Heaslip 1943, 
is somewhat doubtful, for following the re-deseription of the types of minor 
by Willmann 1941 (Zool, Anz., 133, 131-136) this species appears to be differ- 
ent (see under Trombicula minor). These differences, however, are rather 
small and quite possibly it may be later established that wichmanni Ouds, 1905 
is synonymous with minor Berlese 1904. Dr. H. 8. Fuller has expressed to me 
in a letter his opinion that pseudoakamushi is the same as wichmanni, and I 
have seen a preparation in the Oudemans’ collection at Leiden given to Oude- 
mans by Walch of 3 nymphs labelled pseudoakamushi, bred from larvae by 
Walch. These not only agree well with Walch’s figures, but also in the erista 
with Willmann’s 1941 figure for minor Berlese. 

In describing his methods of obtaining larvae from adults captured in the 
field Major McCulloch (in Ht) states: 

“The adult specimens, later determined as mediocris, were collected at Lae, 
on April 9th and 10th, 1944. In searching for them and keeping them (and 
also the larvae) in the laboratory, I followed the advice of Maj. G. M. Kohls. 
In jungle where larval mites were relatively numerous litter was scraped from 
the soil and adults watched for on the surface, then in the top inch of soil 
and finally in some patches by digging and crumbling the soil down to about 
six inches. In 2 days about 15 adult red Trombiculids were found on or close 
to the surface. There were also present at various depths more numerous and 
larger mites, probably adult Erythraeidae, ete. 

“The adult Trombieulids were tubed individually each with about a tea- 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 339 


spoonful of moist soil, previously sterilized by steaming, from the locality. The 
test tubes were closed by corks, perforated to allow aeration, covered with 
calico and inverted into the tubes to give a tight fit so that the larvae could 
not force their way into any space between the edge of the cork and the glass. 
The specimens were kept in the laboratory where the temperature varied 
between 74° F. in the early morning and 85-88” F. in the afternoon. A few 
drops of water were added to the soil in each tube from time to time, and a 
little condensed moisture was always present on the inner wall of the tubes. 
In this manner larvae of Scköngastia blestowei were kept alive for as long as 
46 days. 

“The living adult Trombieulids were examined from time to time as other 
work allowed. On May 15th it was observed that one bad produced more than 
a dozen larvae, apparently sometime earlier, No eggs were fonnd. Some of the 
other adults had died, and the remainder had then to be killed. The specimens 
of larvae were then forwarded to Adelaide for identification.’’ 

As previously stated the above larvae were identified as T. hatorii Wom. 
and Ileasp. 1943 (= wichmanni Ouds. 1905) and the adults as mediocris Berl. 
1912. 

The following deseription of the adult is based on the above New Guinea 
specimens; that of the nymph is from those reared from larvae by Kawamura 
and Yamaguchi, who gave little detail, and by Walch; both from T. pseudoa- 
kamushi Hatori. 

Adult. Colour in life red. Of typical Trombicula facies, with constriction 
between second and third pairs of legs, Length 1,1004 (Berlese 1,5504; Miya- 
juna and Okumura 1,4504); width across propodosoma 5254, across hysterosoma 
6754 (Berlese max, 9004; Miyajima and Okumura max, 8304), Orista 1974 
lone, linear, with subposterior more or less triangular broad sensillary area, 
with paired filamentous sensillae, which are closely and shortly barbed basally, 
and with more open longer eiliations distally; (other students make no refer- 
ence to the sensillae having barbs on the basal portion); sensilae bases 62, 
apart. Epistome rounded, finely dentieulate with 1 ciliated seta to 604 long. 
(Miyajima and Okumura for their specimens from Formosa figure the epistome 
as truncate anteriorly, with no lateral denticulations. This feature, however, 
is extremely hyaline and difficult to make out). Chelicerae with inner (dorsal) 
concave margin finely denticulate. Palpi fairly stout; tibia with simple claw, 
and 3 accessory spines at base thereof, and a fourth about midway between 
base of claw and articulation of palpal tarsus; tarsus widest medially and 
slightly over-reaching tip of claw. Eyes fairly large with distinct corneas, one 
on each side, close to sensillary area and postero-lateral of sensillae bases. 


340 RECORDS OF THE S.A. MUSEUM 


Legs all shorter than body, I the longest and strongest 945p long, II 525x, 
111 525p, IV 6004; tarsus I 2084 long by 100p high, metatarsus I 1354 long 
(Berlese gives tarsus I 2104 by 80%, metatarsus 1404, Miyajima and Okumura 
figure tarsus rather more than two and half times as long as wide), Sternum 
entire, about as wide as long; no precoxal plates on leg I. Dorsal setae from 25u 
anteriorly to 55u posteriorly (Berlese gives 254 to 704; Miyajima and Okumura 
give 25-504), setae uniformly thick with moderately long ciliations. Genital 
Aperture with 3 pairs of dises. In the male, with four spathulate fimbriated 
““titillating?” setae as deseribed and figured for alfreddugesit Ouda. 

Nymph. As in adult but smaller and with the usual nymphal character- 
istics as only 2 accessory spines at base of palpal claw, and only 2 pairs of 
genital dises. Crista 106a long, SB 404. Sensillae ca. 9D plus. Tarsi I 116p 
long by 604 high; metatarsi I 794. Dorsal setae as in adult 25u to 45p long, 

Material seen, Three adults from Lae, New Guinea (R. N. MeCulloch), 
one adult from Innisfail, Queensland, previously recorded as minor Womersley 
and Heaslip 1943 (W.G.H.); three adults from New Guinea, Dobodura area, 
April, 1944 (G. M. Kohls); one adult from damp soil, Goodenough Island, 
August, 1944; one adult from soil, Admiralty Island, Aug., 1944 (NAMRU II 
132, G.W.W.). 

Two nymphs reared by Dr. C. Gunther, in New Guinea, Bulolo area, 
1939, and one reared by Maj. Kohis, Dobodura área, New Guinea, 1944 (No. 19, 
G.M.K.). 

Remarks. With regard to the habitat in which the adults were found 
Maj. McCulloch writes me as follows: ‘‘That they were all mediocris is most 
interesting in view of the fact that they came from ground where the over- 
whelmingly abundant larvae were Schóngastia blestower. Because of its rela- 
tively high mite infection this ground was used for weeks as a test area, and 
at least 50 larvae were colleeted en boots and identified daily. About 99% were 
S. blestowei, the rest either 8. parva Wom. 1944 (—=schuffneri Walch) or 
T. hatori (previously identified by me as wickmannt) but referred by Womers- 
ley to hatorsi." 


TROMBICULA (TROMBICULA) SAMBONI Womersley 1939. 


Trombicula samboni Womersley 1939, Tr. Roy. Soc. B. Austr., 63, (2), 153. 

Trombicula hirsti, Hirst 1929, Ann. Mag. Nat. Hist., (10), 3, 564, non Sambon, 
1927, ibid. (9), 20, 157; Womersley 1934, Rec. 8. Aust. Mus., 5, (2) 212, 
nee Sambon, 1927. AJ as larvae, 

Trombicula samboni, Womersley and Heaslip 1943, Tr. Roy. Soe. 8. Austr., 
67, (1), 95, (adult). 
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Plate 89, fig. J-O. 


Adult. Colour in life red. Of typical Trombicula facies with constriction 
between second and third pair of legs. Length to 1,2004, width across propo- 
dosoma 690p, across hysterosoma 860p. Crista well developed, 170; long, rod- 
like with wide, roughly diamond-shaped subposterior sensillary area, with 
paired sensillae 1184 long and shortly ciliated on distal half, their bases 47, 
apart. Eyes one on each side, large and closely adjacent to sensillary area, 
deeply pigmented in life, but rather difficult to see in preparations. Epistome 
rounded-conical, finely dentieulate, with 1 setae. Chelicerae with the inner 
(dorsal) edge finely serrate. Palpi moderately slender; tibia with 3 accessory 
spines at base of elaw. Legs all shorter than body; 1 the longest and strongest, 
7754 long, II 5204, III 6001, IV 6804; tarsus I 206u long by 86 wide, metatarsus 
I 137% long. Sternum entire, about as wide as long; no preeoxal plates on 
leg I. Clothing of dense, ciliated, pointed setae, to 404 long posteriorly, the 
eiliations long and outstanding. Genital opening with 3 pairs of discs, 

Nymph. Similar to adult in all details except size, with only 2 pairs of 
genital discs and 2 accessory spines at base of palpal tibial claw. Length to 
1,0004; width across propodosoma 6004, across hysterosoma 7204. 

Remarks. This species is only known from South Australia, where since 
the extermination of the native fauna it has established itself as larvae on the 
introduced rabbit, 


Subgenus LEPTOTROMBIDIUM Nagayo et al. 1917. 
J. Exper. Med., 25, (2), 255, 1917. 
Genotype Trombidium akamushi Brumpt 1910. 


Nagayo, Miyajima, Mitamura and Imamura, 1917 proposed this generic 
name for the Japanese species akamushi Brumpt, on various differences from 
"other trombidia". In 1921, however (Amer, J. Hygiene, 1, (5, 6), 588), 
they adopted Berlese's name of Trombicula, 

In 1946 (Proc. Entom. Soc. Washington, 48, 171-178) Wharton pointed 
out that the proved vectors of tsutsugamushi disease belonged to a small group 
of larval species, which he defined as the ''akamushi" group of the genus 
Trombicula. In the present studies it is further shown that, where the larvae 
of this group of species have been reared to and correlated with adults or 
uymphs, they are also distinet generieally from other Trombteula species. Thus 
a new generic name is required, and that proposed by Nagayo et al. 1917, for 
akamushi is available. The diagnosis of the genus is as follows: 

Adult and Nymph. Facies as in Trombicula with marked eonstrietion 
between propodosoma and hysterosoma. Crista elongate with roughly diamond- 
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shaped sensillary area, with internal areola and a pair of filamentous sensillae. 
Epistome reetangular with the anterior margin slightly concave or sinuous, 
with fine denticulatious on the shoulders and with 1 ciliated seta. Eyes absent, 
Tarsi of leg I tapering, widest basad of middle. Coxae of leg I with precoxal 
plates, which form a longitudinally divided sternum. 


Key to the Known. Adults and Nymphs. 


1. Dorsal setae ending in a hyaline kuob, or small spathulation .. 2 
Dorsal setae not so .. : ^ ^ € T Sa ; 6 
2, Dorsal setae posteriorly terminating in a hyaline knob x a 3 
Dorsal setae posteriorly terminating in a small spathulation .. T 4 


3. Dorsal setae shorter, more uniform from 304 to 454 long. Tarsi 
hardly twice as long as high; half as long again as metatarsi. 
Trombicula (L.) deliensis (Walch 1922), 
Dorsal setae longer, from 30z anteriorly to 90x posteriorly. Tarsi I 
more than twice as long as high; half as long again as metatarsi. 
Trombicula (L.) pallida (Nagayo et al. 1917). 


4. Posterior dorsal setae to 60-804 long .. 3 xc YA * 5 
Posterior dorsal setae to 56 p long. Metatarsi I about as long as tarsi 
are high. Trombicula (L.) burmensis Ewing 1945. 


5. Metatarsı I longer than tarsi are high. 
Trombicula (L.) fulleri Ewing 1945. 
Metatarsi I about as long as tarsi are: high, 
Trombicula (L.) lougiseta sp. n. 


Dorsal setae posteriorly to 1104; ending in a strong sigma-like 
spinule. Tarsi I more than twice as long as high; half as long again 
as metatarsi. Trombicula (L.) myzantha sp. n- 
Dorsal setae shorter, posteriorly to 70x, uniformly thick, and not end- 
ing in such a spinule. Tarsi 1 two and a half times as long as high; 
half as long again as metatarsı. 
Trombicula (1) akamushi (Brumpt, 1910). 
(= fletcheri Wom. and Heasp. 1942). 


D 


TROMBICULA (LEPTOTROMBIDIUM) DELIENSIS (Walch 1922), 


Trombicula deliensis Walch 1922, Kitasato Archiv, Exper. Med. 5., (3), 
(larva) ; for other larval synonymy see Larval Section, 

Trombicula deliensis, Walch 1922, Geneesk. Tijds, Neder, Indie, 64, (3), 514; 
idem 1924, Tr. Vth. Bien. Congr. Far East. Assoe. Trop. Med., Singapore, 
583; Radford 1946, Parasitol., 37, (102), 42-45; idem 1946, ibid. 46-54; 
Womersley and Heaslip 1943, Tr. Roy, Soc, S, Austr., 67, (1), 98; Sig Thor 
and Willmann 1947, Das Tierreich, Lfg. 71b, 
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Plate 90, fir. A-G. 


The nymph of this species was first reared from larvae and described by 
Walch from Deli, Sumatra, when the entire animal, crista, chelicera, palp and 
dorsal seta as well as the sternum were figured. The erista was shown as having 
a somewhat dumb-bell shaped sensillary area with the postero-lateral corners 
angular; the anterior rod was only indicated by a fine line, the outer borders 
not being shown; no epistome was indicated, but a single ciliated epistomal seta 
was figured, The sensillae were shown as shortly barbed on the basal part, 
with longer eiliations distally. The dorsal setae were figured with almost even 
thickness and ciliations, with at the apex a hyaline knob or blob. The sternum 
was shown as being divided longitudinally. 

Radford (1946) also reared nymphs from larvae in Ceylon, and later was 
able to correlate them with adults found in the field. In his first paper Rad- 
ford gives fairly good figures of this species, and of certain details. The erista 
is shown more clearly and the posterior triangular projection of the sensillary 
area is indicated. 

Dr. Radford has very kindly presented me with a number of adults as 
well as two nymphs of this species from which the following re-deseription and 
figures are drawn: 

Adult. Length 8004 to 1,0304 excluding capitulum (Radford gives 1,200, 
including capitulum and 9004 without); width across propodosoma 300. to 4704 
(Radford 6004), across hysterosoma 4004 to 6604 (Radford 6754). Facies as 
in Trombicula with pronounced median constriction. Colour in life red. Crista 
linear, 151-1601 long (Radford 1444), with diamond-like subposterior sensillary 
area, and paired filamentous sensillae, distally ciliated, the sensillae bases 614 to 
66 apart (Radford 684). Epistome transverse rectangular, with denticulations 
anteriorly and 1 ciliated seta. Palpal tibia with 3 accessory spines at base of 
claw. Chelicerae finely serrate on inner edge, Legs: I 660p to 8204 long 
(Radford 6754), II 440. to 4604 (Radford 4504), TIT 4004 to 5004 (Radford 
4504), IV 539 to 6004 (Radford 6304); tarsi I 1824 to 1914 long by 97 to 
1064 high; metatarsi I 1154 to 1214 long. Precoxal plates of leg I well 
developed, and conjoined to form a longitudinally divided sternal plate. 
Dorsal setae posteriorly to 454 long (Radford 74), uniformly thick and 
ciliated, and apically with a conspicuoys hyaline knob or blob, Genital discs 
3 pairs; in the male without any specialized setae. 

Nymph. Generally as in adult, but with the characteristic genital and 
palpal differences. Length 6004; width across propodosoma 320%, across hystero- 
soma 3804 (Walch gives 4564, 2642 and 276p. respectively. Radford gives no 
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values). Crista 1062 long (Walch 744; Radford 102») ; width between sensillae 
bases 454 (Walch 334; Radford 514). Tarsi I 1064 long by 634 high; meta- 
tarsi I 66% long (Walch gives ratio of length to height of tarsi I as 2:2, and 
of length of tarsi Í to metatarsi I 1:60; Radford gives no values). Posterior 
dorsal setae as in adult, to 45p long (Waleh gives 564, Radford no value). 
Palpal tibia with only 2 aecessory spines at base of elaw. Genital dises 2 pairs. 

Remarks. The peculiar tip to the dorsal setae is also characteristic of 
pallida Nagayo et al.; and of N. clavicata André. The first of these species, 
however, differs in the dorsal setae being thinner and longer, while N, clavi- 
cata André is a French species. Leptotrombidium akamushi which in the larval 
stage is closely allied to deliensis is, however, very distinct in the adult, in the 
form of the dorsal setae. 


TROMBICULA (LEPTOTROMBIDIUM) PALLIDA (Nagayo ef al. 1919), 


Trombieula pallida Nagayo et al. 1919, Verdhl. d. jap. pathol, Gesellsch., 
Tokyo, 9, 107; idem 1921, Amer. J. Hyg., 1, (5-6), 569; Womersley and 
Ileashp 1943, Tr. Roy. Soc. S. Austr., 67, (1), 98; Sig Thor and Willmann, 
1947, Das Tierreich, Lfg. 71b, 349. 


Plate 90, fig. N—8. 


Nagayo ef al. (1921) claimed to have reared this species through from 
larvae to adult and to have recognized the adults captured in the field. They 
were unable, however, to find specific differences between the adults and nymphs 
of this species, and those of akamushi, palpalis, and scutellaris, except that in 
pallida the minute setules on the basal part of the sensillae were much longer 
and more prominent than in the other species, and that the nymphs and adults 
of akamushi were much lighter in colour, 

I have before me a preparation from Prof. Dr, Takenouchi containing an 
adult caught in the field in Yamagata Prefecture, Japan, in July, 1920, and 
stated in his letter to be “probably T. pallida". Tu addition I have two slides 
of specimens, collected also in Yamagata Prefecture, by Col. C. B. Philip, which 
agree with that from Takenouchi, All three specimens have the posterior 
dorsal setae much longer than in deliensis, and these setae have the similar 
hyaline terminal knob, a feature not observed by Nagayo and his colleagues. 
A re-deseription drawn up from these specimens is as follows: 

Facies generally as in Trombicula, with the prominent. constriction between 
coxae II and III. Colour reddish. Length 1,000-1,2004; width across propodo- 
soma 490-6104, across hysterosoma 613-8004. Crista linear 151, long, with 
sensillae shortly barbed basally, rather longer barbs or cilia distally, 121p long, 
and their bases 514 apart. Palpi stout; tibia with 3 accessory spines at base of 
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claw. Chelicerae finely serrate on inner margin. Epistome transverse rec- 
tangular, anterior margin straight or slightly concave, denticulate, with 1 
ciliated seta. Legs: I 700 long, II 420-500p, III 460-5104, IV 530-600,; 
tarsi I 196,4 long by 944 high, metatarsi I 1184 long. Sternum about as wide 
as long, longitudinally divided, by the junction of precoxal plates of leg I, 
Dorsal setae gradually increasing posteriorly to 904 long, slender and parallel 
sided with strong setules and an apical hyaline knob or swelling. Genital 
dises 3 pairs. Male unknown. 


TROMBICULA (LEPTOTROMBIDIUM) AKAMUSHI (Brumpt 1910). 


Trombidium akamushi Brumpt 1910, Précis de Parasit., 2nd. ed., 506 (larva). 

For further larval synonymy see Larval Section, 

Leptotrombidium akamushi, Nagayo et al. 1917, J. Exper. Med., 25, (2), 255. 

Leptus akamushi, Miyajima and Okumura 1918, Kitasato Archiv. Exper. Med., 
1, (1), 1-14. 

Trombicula akamushi Nagayo et al. 1921, Amer. J. Hyg., 1, (5, 6), 588; Hatori 
1919, Ann. Trop. Med. Parasit., 13, (3), 233; Kawamura and Yamaguchi 
1921, Kitasato Archiv. Exper. Med., 4, 169; Walch 1923 (1924), Tr, Vth. 
Bien. Congr. Far East. Assoe. Trop. Med,, Singapore; Womersley and 
Heaslip 1943, Tr, Roy. Soe. S. Austr., 67, (1), 84; Sig Thor and Willmann 
1947, Das Tierreich, Lfg. 71b. 

Trombicula coarctata, Kitashima and Miyajima 1918, Kitasato Archiv. Exper. 
Med., 2, 190-191, pl, 8, fig. 1 (non Berlese 1912); Ewing 1920, Ann, 
Entom, Soc, Amer. 13, 111 (non Berlese 1912); ídem 1933, Proc. U.S. 
Nat. Mus., 82, 2 (non Berl. 1912). 


Plate 90, fig. H-M. 


This species, the larvae of which are the proved vectors of the tsutsuga- 
mushi fever of Japan and the Pacific area, is probably the best known and best 
figured of the Trombiculidae. 

Although there has been much confusion amongst authors as to what is the 
true adult of ukamushi, the studies of Nagayo and his colleagues, of Walch, and 
particularly of Miyajima and Okumura have given very excellent descriptions 
and figures. 

From the above literature the life cycle. of this species is generally fairly 
well established, and is discussed elsewhere in this paper. 

Nagayo et al., however, in 1921, reported the rearing of uymphs and 
adults of three other elosely related species of larvae, viz, pallida, palpalis, and 
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scutellaris, but they were unabie to distinguish the nymphs and adults on satis- 
factory morphological characters, except that in pallida the pigment coloura- 
tion was deeper and the minute barbs on the basal part of the sensillae were 
distinctly longer than in the other species, They did, however, separate them 
on the seasonal oeeurrence of the larvae. 

in the present paper it has already been shown that pallida can be 
separated from the other above mentioned species on the structure of the dorsal 
setae. Of palpalis and scutellaris Y have not seen any adults or nymphs, and 
cannot separate these for the present. 

Of authentie material of akamusht I have a preparation of 4 adults from 
Kawamura and collected in Niigata Prefecture, Japan. In addition I have 
been able to study 6 nymphs reared in New Guinea by Maj. G. M, Kohls from 
larvae identified as T. fletcheri Wom. and Heasp. 1943, a species now regarded 
as synonymous with akamushi Brumpt. Three of these nymphs were from 
larvae on a quail, Dobodura, N.G., June, 1944 (No. 376, G.M.K.) and three 
from larvae on a rat, New Guinea 1944 (No. 156, G.M.K.). 

Apart from the usual differences found between nymphs and adults these 
nymphs do not differ from the Japanese adults, thus supporting the synonymy 
of fletcheri with akamushi. The following description and figures are from 
these specimens: 

Re-description of Adult. Of typieal Trombicula facies, with usual median 
constrietion. Colour in life light to pale yellowish. Length to 1,0004; width 
across propodosoma to 4904, across hysterosoma to 5354, Crista linear, 1654 
long, with subposterior sensillary area with paired filamentous sensillae, 1504 
long, with minute barbs basally and longer ciliations distally; sensillae bases 
to 654 apart. Epistome transverse rectangular with anterior edge slightly 
eoneave medially and with fine denticles. Eyes absent. Palpi stout; tibia with 
3 accessory spines at base of claw and a fourth midway between base of claw 
and articulation of palpal tarsus. Chelicerae with inner edge finely serrated. 
Legs all shorter than body; tarsi I 2054 by 904 high (Hatori 1804 x 70p); 
metatarsi I 136. long. Sternum distinct, about as wide as long, divided longi- 
tudinally by the junction of the precoxal plates of leg I. Dorsal setae uniformly 
thick, 354 to 45p long posteriorly, ciliated to tip, Genital dises 3 pairs. Male 
unknown. 

Re-description of Nymph, As in the adult except for nymphal character- 
isties. Crista 104, long; sensillae 1204 long, their bases 44, apart. Tarsi I 100. 
long by 584 high, metatarsi 1 63a long. Dorsal setae as in adult, 204 to 454 
long. 
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TROMBICULA (LEPTOTROMBIDIUM) MYZANTHA Sp. h. 
Plate 91, fig. A-G. 


This species is known from both larvae and nymphs. These nymphs, 
reared from larvae from various birds (see hosts in Larval Seetion) by Mr. 
D. A. Gill from Yerongpilly, Queensland, 18th Dec., 1944, and two others from 
the same locality, öth April, 1945, 

The species is separated from all other known adults or nymphs on the 
peeuliar anterior and posterior dorsal setae, as given in the key. 

Description of Nymph. Of typical Trombicula facies, with median con- 
strietion between second and third pairs of legs. Colour in life red. Length 
1,066, to 1,3304 (aver. of 5 specimens, 1,2254) ; width across propodosoma 600, 
to 800» (aver. 7184), across hysterosoma, 6104 to 8604 (aver. 7962). Crista 
typical of the genus, 1904 to 212p long (aver, 1994), with subposterior sensil- 
lary area, with paired filamentous sensillae, 3204 long, with minute barbs 
basally and short ciliations distally; sensillae bases 454 apart. Eyes absent. 
Chelicerae finely serrated on inner edge. Palpi rather slender; tibia with 
2 accessory spines at base of claw. Epistome transverse rectangular, anterior 
margin denticulate, with 1 ciliated seta. Legs all shorter than body, I 7504 to 
860, long (aver. 796), II 70x to 5604 (aver. 5024), ITI 490p to 570. (aver. 
5234), IV 530p to 660, (aver. 5932); tarsi I fairly elongate, widest basad of 
middle, 197p to 2204 (aver. 2124) long by 824 to 904 (aver. 884) high, meta- 
tarsi I 1212 to 1364 (aver, 1284) long: Sternum about as wide as long, with 
median longitudinal bar at the junction of the precoxal plates of leg I. Dorsal 
setae of two forms, anteriorly to 304 long, somewhat clavate, becoming more 
slender and longer posteriorly to 110y, and terminating in a distinet sigma- 
shaped spinule, not clavate; all setae with short eiliations, 


TROMBICULA (LEPTOTROMBIDIUM) FULLER! (Ewing, 1945). 
Trombicula fulleri Ewing 1945, Proc. Ent. Soc. Washington, 47, (3), 46. 


Plate 92, fig. F-J. 

Description of Nymph. Of typical Trombicula facies. Length 710%; 
width across propodosoma 383,4, across hysterosoma 4548. Crista with triangu- 
lar sensillary area and dumb-bell shaped areola, 128u long, sensillae filamentous, 
barbed basally, and with short ciliations distally, to 1204 long, and bases 57p 
apart. Chelicerae finely serrated on inner margin. Palpi stout, tibia with 
‘simple claw and 2 stout spines at base of claw. Eyes absent. Legs: I longer 
and stronger than the rest 497,4, IT 3124, ITI 3124, IV 3834; tarsi I 1304 long 
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by 804 high, metatarsi I 1054 long. Body setae fairly long and strongly 
ciliated, posteriorly to 60-80, long and apically with a small spathulation. 

Remarks. This species is described from eight nymphs reared from larvae 
from Imphal 1945, by K. L. Cockings, the larval pelts being correlated with the 
larval description. 


TROMBICULA (LEPTOTROMBIDIUM) LONGISETA sp. n. 
Plate 92, fig. A-E. 


Description of Nymph. Of typical Trombicula facies. Length to 715g; 
width across propodosoma 3904, across hysterosoma 455z. Crista elongate, to 
1224, with subposterior sensillary area, furnished with paired sensillae to 984 
with short barbs on basal half and eiliations distally; sensillae bases 53. apart. 
Epistome not discernible, epistomal seta to 28. long. Chelicerae finely serrate 
on dorsal edge. Eyes absent. Palpi stout, with two accessory spines at base 
of claw. Legs: I stronger than rest and to 5834, II 3904, III 3904, IV 455%; 
tarsi I slightly less than twice as long as high, 1364 by 774, metatarsi I 80 
long. Leg I with distinct precoxal plates forming a longitudinally divided 
sternum. Dorsal setue anteriorly ciliated and tapering, from 25% long, length- 
ening posteriorly to 60-804 long; the posterior setae apically with a thickened 
tip as in fig. E. Genitalia with paired dises. 

Remarks. The nymph of this species is described from two specimens 
reared from larvae from Imphal, Burma, No, 169, 16 Aug., 1945, and No. 289, 
28 Aug., 1945, by Mr. K. L. Cockings, and the identification checked with, 
the larval pelts. 

In the larva, the species is closely related to deliensis, differing in the 
excessively long PL bat in the nymph, it comes nearer to fulleri. 


TROMBICULA (LEPTOTROMBIDIUM) BURMENSIS (Ewing 1945). 


Trombicula burmensis Ewing 1945 (as larvae), Proc. Entom. Soc. Washington, 
47, (3), 64. 
Plate 91, fig. H-L. 


Description of Nymph, Of typical Trombicula facies. Length 7105; width 
across propodosoma 420px, across hysterosoma 3604. Crista with diamond- 
shaped sensillary area and dumb-bell shaped areola; to 112, long; sensillae fila- 
mentous, barbed basally, shortly ciliated distally, to 1104 long, and their bases 
564 apart. Eyes absent. Palpal tibia with simple claw and two strong blunt 
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spines at base of claw. Legs: I longer and stronger than rest, to 500p long, 
IT 3124, III 3504, IV 448p; coxae I with distinet precoxal plates forming a 
longitudinally divided sternum; tarsi I 1284 long by 804 wide; metatarsi I 78» 
long. Dorsal setae fairly uniform, strongly ciliated, apically with spathulate 
tip, posteriorly the setae reach to 564 in length. 

Remarks. This nymphal description is drawn up from 3 nymphs. reared 
from larvae from Imphal, India, by K. L. Cockings, the recovered pelts being 
correlated, and their identification as larvae checked. As with all the species 
of Trombicula, specific separation of the nymphs or adults is extremely difficult 
and unsatisfactory. The key given above is only an attempt to separate the 
species. 


Subgenus NEOTROMBICULA Hirst 1026. 


Ann. Applied Biol, 13, 140-148. Genotype Acarus autumnalis Shaw 1790. 


Hirst raised this subgenus in 1926 for the nymph of Trombicula uutumn- 
alis (Shaw 1790), on apparently slight but rather poorly specified differences 
from typical Trombicula as in akamushi Brumpt. These differences were 
mainly the more elongate form, and the absence of eyes, 

It is now possible to more precisely define the genus, as below, and to in-. 
clude a number of other species. 

Diagnosis of Genus. Rather more elongate but typical of Trombicula with 
the median constriction between legs H and III. Crista linear, with roughly 
diamond-shaped or rounded sensillary area furnished with two filamentous sen- 
sillae. Epistome rounded or subtriangular with fine teeth or denticles and 1 
ciliated seta. Eyes absent. Palpi rather slender; tibia with 3 accessory spines 
at base of claw (2 in nymph) and a fourth between base of claw and articula- 
tion of palpal tarsus; occasionally palpal tibia also with pectine. Chelicerae 
with inner edge serrated. Legs shorter than body. Sternum entire, about as 
wide as long, undivided; no precoxal plates evident. Dorsal sétae various. 
Genital aperture with 3 pairs of discs in adult (2 m nymph). 


Key to Known Adult and/or Nymphal Species. 


1. Palpal tibia with pectine, in addition to the 3 accessory spines at base 
of claw. Posterior dorsal setae spathulate apically, to 40p long, cili- 


ated. Trombicula (N.) scincoides (Wom. 1944). 
No such pectine on palpal tibia .. A E e 3 m 2 


2. Sensillae nude v Ne = 4 Be: £ l 
Sensillae ciliated, at least distally - us ya s TA B 
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e 


10. 


11. 


12. 


. Posterior dorsal setae to ca. 404 long .. ç: 
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ee ae ee 4 
Posterior dorsal setae to 1104 long, with few long outstanding setules. 
Front tarsi twice as long as high. 

Trombicula (N.) inopinatum. (Ouds, 1909). 


Posterior dorsal setae clavate or spathulate apically in dorsal view, 
eiliated to tip, to 30p long. Tarsi of leg I nearly 3 times as long as 


high. Trombicula (N.) rara (Walch 1924). 
Posterior dorsal setae normal, to 364 long. Tarsi of leg I not quite 
twice as long as high. Trombicula (N.) hastata (Gater 1932). 
. Dorsal setae with a prominent apical trilobed knob, stem with strong 
setules. Trombicula (N.) jayewickremei sp. n. 
Dorsal setae otherwise is YA a T n "n * 6 


Posterior dorsal setae long and slender, to 350p, ciliated, apical fifth 
spine-like, but with a few subterminal fibrillae. 
Trombicula (N.) canestrinii (Buffa 1899), 


Posterior dorsal setae otherwise .. s d E Re zA 7 


Dorsal setae parallel sided, terminating in a hyaline knob, from 224 
long anteriorly to 70% long posteriorly. Sensillae fine and slender 


with short ciliations. Trombicula (N.) clavicata André 1932. 
Dorsal setae notso  .. 4 n wa 3 m e 5 8 
Front tarsi at least 5 times as long as high .. 2 "S és 9 
Front tarsi not more than 33 times as long as high .. eS o MU 


Front tarsi ea, 5 times as long as high. Dorsal setae 40-504 long 
anteriorly, 1104 posteriorly. Trombicula (N.) formicarum (Berl. 1910). 
Front tarsi ca. 8 times as long as high. Epistome with occasionally 2 
setae, Dorsal setae long and slender, to 250%, with eiliations. Palpal 
tibia with 4 (2?) accessory spines at base of claw. 

Trombicula (N.) camilla (Wharton 1938) 


Sensillae rather thick for whole length, with short ciliations on entire 
length. A pair of long ciliated specialized setae in front of sensillary 
area. Dorsal setae of two sizes, anteriorly mainly 14, long, pos- 
teriorly 40p. Trombicula (N.) spicea (Gater 1932). 
Sensillae much more filamentous. No such specialized setae in front 
of sensillary area .... T za m m T is 11 


Dorsal setae of about equal length throughout, 62-654. Colour in life 
light yellow to white (after Vitzthum), 
Trombicula (N.) russica (Ouds. 1932). 


Dorsal setae much longer posteriorly than anteriorly .. v .. M 
Posterior dorsal setae to 40-45p loug .. E- ay a W 
Posterior dorsal setae to ea. 1004 long .. hs za " c 


Posterior dorsal setae 30-354 long AR a ds v = «LB 
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13. Posterior dorsal setae to 454 long, with parallel sides aud at the 
tip expanded into an oval hyaline knob, furnished with setules, The 
longer setae also interspersed as well as posterior. Tarsi I ca. twice 
as long as high, metatarsi I 3-5ths length of tarsi. 
Trombicula (N.) fordi sp. n. 
Posterior dorsal setae to i ty pointed with outstanding 
setules is ^ ' 3 : is = 2 .. l4 


Posterior dorsal setae to 35, long is ue Ds T . 16 


14. Tarsi T half as long again as metatarsi, and twice as long as high. 
Trombieula (N.) sarcina. (Wom. 1944). 


Tarsi I only slightly longer than metatarsi. 
Trombieula (N.) sp. n. (Cooreman in litt.) 


15. Front tarsi ca. 3-3 times as long as high. Sensillae with only abont 
3 distal cilia, nude basally. Dorsal setae 45u, anteriorly increasing 
gradually to 97. posteriorly. Trombieula (N.) moesica. (André 1932). 


Front tarsi 2:5 times as long as high. Sensillae minutely barbed 
basally, and with 10-12 branches distally. Dorsal setae 30. anteriorly, 
increasing to 1104 posteriorly. 

Trombicula (N.) autumnalis (Shaw 1790). 


16. Posterior dorsal setae to 30x long, tapering with outstanding cilia- 
tions. Tarsi I ovoid, half as long again as high, and almost twice as 
long as metatarsi I. Trombicula (N.) consueta sp. n. 


Posterior dorsal setae to 34w long, parallel sided almost to tip. Tarsi 
I twice as long as high and as long as metatarsi I. 
Trombicula (N.) harrisoni sp. n. 


N.B.—The following four species, although doubtless to be placed in the 
subgenus Neotrombteula cannot be satisfactorily keyed on the data available 
in the original descriptions, and I have not been able to examine material; 
they are coarctata (Berl), cavernarum (Ewing), manriquei (Ewing) and 
goldi (Ouds.). 


TROMBICULA (NEOTROMBICULA) SCINCOIDES (Womersley 1944), 
Trombicula scincoides Womersley 1944, Tr. Roy. Soc, S. Austr, 68, (1), 84 
(larvae). 
Plate 93, fig. A—F. 


Originally only known from the larvae. I have since received from Maj. 
G. M. Kohls four nymphs which He was successful in rearing from fully 
engorged larvae, identified as this species, from a lizard from Dobodura, New 
Guinea, March 1st, 1944. 
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In addition from amongst a lot of miscellaneous acarina collected from soil 
near the 2/8 A.G.H., New Guinea, in April, 1944, were 3 adults and 1 nymph 
which can be referred to the same species as the reared nymphs, The descrip- 
tions of the nymphs and adults are as follows: 

Adult. Of typical Trombicula facies, Colour in life red, Length to 
1:125 mm.; width across propodosoma 0-825 mm, ; across hysterosoma 0-9 mm. 
Palpi fairly stout, with a long and strong tibial elaw, at the base of which are 3 
strong blunt accessory spines; on the palpal tibia on the inner surface also 
is a pectine of from 7 to 9 strong spines; palpal tarsus elongate and reaching 
beyond tip of tibial claw, Chelicerae stont with about a dozen backwardly 
directed inner teeth. Crista elongate, linear, 227, long, bifurcate apically 
and with a subposterior diamond-shaped sensillary area; sensillary area with 
a more or less dumb-bell shaped areola on which the sensillae bases are 
634 apart; ratio of SB (distance between sensillae bases) and entire length 
(including sensillary area) of erista = 3-6. Sensillae 1804 long, filamentous, 
ciliated distally. Epistome rounded, conical, with fine denticulations and 1 
ciliated seta, Eyes absent. Legs all shorter than body; I much thicker and 
stouter than others, 975p long, II 6004, III 675p, IV 8704; tarsi I 213; to 23958 
long (aver, of 3 — 2275) by 1094 to 121, (aver, 1154) high, giving ratio of 
3:6:1:0; metatarsi I 167p to 174. long (aver. 1154), giving a ratio of length 
of tarsi to metatarsi of 1-35:1-0, Sternum entire; no precoxal plates on leg T. 
Dorsal setae moderately thick-stemmed, increasing in length posteriorly from 
24, to 40u, rather strongly curved and apically broadened or spathulate, with 
strong ciliations, Genital dises 3 pairs. In male sex, on each side of genital 
aperture with 3 nude strong curved spines, and a pair of large expanded and 
fringed titillating setae. 

Nymph, Similar to adult except for nymphal characteristics and smaller 
size, Length to 0:83 mm., width across propodosoma 0:525 mm,, across 
hysterosoma 0-62 mm. Eyes absent. Chelieerae and palpi as in adult but only 
two accessory spines at base of palpal tibial elaw and 3 spines in the pectine of 
palpal tibia. Crista 1504 long, sensillae 140» long with bases 45. apart; ratio 
of length of crista to SB = 3:3:1-0. Legs as in adult, I 675,4, II 450%, 
III 450p, IV 530, long; tarsi I 1474 long by 83% high (aver. of 4 specimens), 
giving a ratio of 1:77:1-0; metatarsi I 1174 long, ratio of length of tarsi to 
metatarsi = 1:26:1:0, Sternum as in adult. Dorsal setae as in adult, vary- 
ing from 20%» anteriorly to 354 long posteriorly. 

Remarks. This is rather a characteristic species and can be fairly readily 
recognized by the pectine on the palpal tibia and the strueture of the dorsal 
setae, 
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TROMBICULA (NEOTROMBICULA) INOPINATUM (Ouds. 1909). 
As larvae. 


1893. Trombidium gymnopterorum Berlese, Order Prostigmata, 93, tab. 18, 
fig. 2, 3; tab. 15 (non Linné). 

1903. May 14th. Thrombidium gymnopterorum, Ouds., Tijdsch. v. Entom., 
45, 143. 

1903. July 17. Thrombidium gymnopterorum Ouds., ibid., 46, 5. 

1904. March 14. Thrombidium gymnopterorum, Ouds. and Heim, in CR. 


Acad. Sei. Paris, 1. 
1909. May 28. Thrombidium inopinatum Ouds., Tijds. v, Entom., 52, 43, 
tab. 3740. 


1909. May 29. Thrombidium meridionale Ouds., Ibid., 52, 45. 

1909. July 31. (Seance 17 July). Trom. gymnopterorum (fuliginosum) et 
Allotrombidium. gymnopterorum (fuliginosum) Bruyant, CR. Soc. Biol. 
Paris, 67, 207. 

1909. July 31 ? (Seance 17 July). Trombidium inopinatum, Bruyant, ibid., 
67, 208. 

1909. Aug. 7 ? (Seance 24 July). Trombidium (Heterotrombidium) inopina- 
tum Verdun, ibid., 67, 246. 

1909. Aug. 7 ? (Seance 24 July). Trombidium (Heterotrombidiwm) meri- 
dionale Verdun, ibid., 67, 246, 

1909. Nov. 1, Microthrombidium inopinatum Ouds. Entom. Ber., 3, (50), 
17, 20. 

1909. Nov. 1. Microthrombidium meridionale, Quds. ibid., 3, (50), 21. 

1910. Jan. 18. Microtrombidium pusillum Bruyant, Zool, Anz., 35, (11), 351. 

1912. Mierotrombidium pusillum, Ouds. Zool. Jahrb. Suppl, 14, 31. 

1912, Acarus autumnalis, Ouds., ibid., Suppl. 14, 31, 


As nymph. 


1913. Microtrombidium autumnalis, Ouds, Arch, Nature, 79A, 197 (Publ. 
20/3/1914). 


Plate 98, fig. H-M. 


The status of this species has by most acarologists been accepted as synony- 
mous with autumnalis Shaw, chiefly on the opinions expressed on several occa- 
sions by Oudemans himself, that the larvae described by him as inopinatum 
and as meridionale, the gymnopterorum Berlese (non Linne), were the same 
species as Shaw’s. 
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In addition to the original description and figures of the larvae of this 
species (Tijds. v. Entom., 52, 43, taf. 7, fig. 37-40) I have a photostat copy of 
Oudemans! original drawings, No. 1,104, in the Leiden Museum, kindly given 
to me by Miss A. M. Buitendijk. 

In the figures as published the galeal setae are not shown, but in the origi- 
nal they appear to be shown as ciliated. Oudemans states that the palpal claw 
is trifurcate, and that the setae on the palpal femur and genu are branched, 
but on the tibia only the ventral is branched. The posterior margin is angular 
with the side portions initially from PL slightly concave, thus the seutum is 
pentagonal. AM scutal seta reaches to just beyond the apex of the posterior 
seutal margin, and the sensillae bases are in the posterior half of the scutum 
and slightly behind line of PL. Oudemans quotes the dorsal setae as 8.8.6.6.4.4, 
but the modern reading of these, and as shown in his figures are 2.8.6.6.6.4.4 = 
36. The ventral setae are, posterior of coxae III, 10.8,8.8.6.2 — 42. Tarsi of 
leg III bear a long nude seta. 

These details agree with those British specimens which Richards (Parasitol. 
1950, 40, (192), 105, 118) recently placed as his group I of autumnalis with 
the same characters (see under autumnalis). It seems probable there- 
fore that Oudemans? ¿nopinatum is a good species, and that Richards’ speci- 
mens of his ‘‘first group’’ are the same, This is further supported 
by the fact that the nymph reared by Bruyant from the larvae diagnosed 
by him as inopinatum, but which Oudemans later regarded as autumnalis 
(pusillum), differs in a number of important points from the nymphs and 
adults of autumnalis as described very fully by recent workers, Andre, Rich- 
ards, ete., and as observed and figured in this paper by myself. 

From Oudemans! description and figures the essential features by which 
the nymph of inopinatum differs from autumnalis are: 

The sensillary setae are nude and not ciliated. The front tarsi are only 
slightly longer than the metatarsi, 1374 and 1234 (in autumnalis, 1804 and 
1454); the front tarsi are ea. twice as long as high (24 times in autwmnatis), 
The dorsal setae are gradually increasing in size to 1104 posteriorly in both 
species, but in inopinatum they have fewer and longer, more outstanding, 
setules. 

This species therefore appears to be valid, and oeeurs in Europe asso- 
ciated with the common **harvest mite?” N. autumnalis Shaw. In the absence of 
eyes it will fall into Hirst's Neotrombicula, 
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TROMBICULA (NEOTROMBICULA) RARA (Walch 1924). 


Trombicula rara Walch 1924, Tr, Vth, Bien, Cong, Far East. Assoc. Trop. 
Med., (Singapore 1923); Womersiey and Heaslip 1943, Tr. Roy. Soe. 
S. Austr., 67, (1), 90; Sig Thor and Willmann 1947, Das Tierreich, Lfg. 

- 71b, 283 (as larvae). 


Plate 93, fig. G-L. 


The nymphs of the species have been reared in some numbers by K. L. 
Cockings at Kuala Lumpur, from larvae from a pill-millipede, Oniscomorpha 
sp. 

The following description is from a number of these nymphs kindly for- 
warded to mc for study and description by Dr. J. R. Audy. 

Nymph. Of typical Trombicula facies. Colour in life pale and yellowish 
(Audy states in litt. that some, reared from larvae from a skink and one on 
two from rats were dark red). Length to 9754; width across propodosoma 520p, 
across hysterosoma 6504. Legs I 7104 long and stronger than the rest, II 410,, 
III 455%, IV 5854. Crista elongate, to 2024 long (including epistome 314) 
with subposterior sensillary area furnished with a pair of very long, 154p, fine 
filamentous, and apparently nude sensillae; epistome triangular or conical with 
dentate margin and setae to 424 long. Eyes absent. Chelicerae 103x long, and. 
slender, indistinetly finely serrate on inner margin. Palpi normal, tibia with 
2 accessory strong spines at base of claw. Tarsi of leg I 175p long by 65% 
high (ratio = 1-7:1:0), metatarsi I 117% long (ratio length tarsi I to meta- 
tarsi 1=1'5:1-0). Dorsal setae on propodosoma, short 204, tapering with 
peetinations, on hysterosoma rather longer, and posteriorly curved apically and 
spathulate or clavate in dorsal view (in side view showing a thickening only), 
to 304 long. Genitalia with 2 pairs of discs. No precoxal plates on tarsi I. 

~ Remarks, As given in the key this species can be distinguished by the 
nude sensillae and spathulate posterior dorsal setae. 

This species has also been reared by officers of the U.S.S.T.C. and a 
specimen or specimens of nymphs are in the collection of the Army Medical 
School at Washington. 


TROMBICULA (NEOTROMBICULA) HASTATA (Gater 1932). 


Trombicula hastata. Gater 1932, Parasitology, 24. 


Neoschóngastia hastata, Womersley aud Heaslip 1943, Tr. Roy. Soc. S. Austr., 
67, (1), 110, (as laryac). 
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Plate 94, fig. A-D. 


Description of Nymph. Of typical Trombicula facies. Colour in life 3. 
Length to 520p, width across propodosoma 312,4, across hysterosoma 364y. 
Crista linear, 98u4 long, with subposterior diamond-shaped areola; sensillae 
long, to 1034, apparently nude to tip, bases 36% apart; epistome not seen. Eyes 
absent. Chelicerae with fine serrations on dorsal edge. Palpi fairly elongate, 
tibia with single claw and two strong accessory spines near base. Legs: I 450, 
long and stronger than the others, II 3004, III 3122, IV 3644; precoxal plates 
absent; tarsus I 1124 long by 64-44 high, metatarsus I 75-6» long; claws nor- 
mal. Dorsal setae to 36p long, fairly thick with strong outstanding setules, not 
greatly tapering. Genital discs 2 + 2. 

Loc. Reared by Dr. Audy and his colleagues from larvae on Rattus 
sabanus and R. whiieheadi from Kepong Forest Reserve, Kuala Lumpur, March 
1950. 

Remarks. The nymphs are only separated from those of other species on 
rather intangible characters as given in the key. 


TROMBICULA (NBOTROMBICULA) JAYEWICKREMEI gp, n. 
Plate 94, fig. E-K. 


Description of Nymph. Of typical Trombicula facies. Colour in spirit 
white. Length (newly emerged) to 7804; width across propodosoma to 390p, 
across hysterosoma 450x. Crista linea, 1404 long, with diamond or oval-shaped 
sensillary area with dumb-bell shaped areola; sensillae filamentous, ca. 100p. 
long, with minute barbs on basal half, and a few long eiliations distally; sen- 
sillae bases 39» apart. Eyes absent. Chelicerae with inner edge finely serrated 
Palpi slender; tibia with 2 strong spines at base of simple claw. Epistome rect- 
angular with denticulate anterior margin coneave medially, and 1 ciliated seta. 
Legs I 590p long and stronger than rest, II 3754, III 3254, IV 4224; tarsi I 
tapering, 118, long by 424 high, metatarsi I 62. long. Sternum entire, precoxal 
plates not evident. Dorsal setae uniform, on hysterosoma to 30p long on elon- 
gate peduncles situated in well defined pits; the setae terminate in a threc-lobed 
club as figured, which is in side view about 3 times as wide as the stem; the 
stem earries strong setules which are longest around base of club; ou the 
propodosoma the setae are slightly shorter, and merely thickened at the apex, 
not elubbed. 
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TROMBICULA (NEOTROMBICULA) CLAVICATA (Andre 1937). 


Thrombicula clavicata André 1937, Bull. Mus, Nat. Hist, Nat, 2nd. Ser., 9 
(5), 316. 


> 


Plate 95, fig. A—E. 


This species was described from a single adult collected in the rotten 
stump of a vine by Dr. F. Grandjean at Banyuls-sur-Mer, France, May, 1935. 

The following description is abridged from that of André: 

Adult. Colour white, with the general facies of Trombicula. Length 
1,0204, width 6404 on propodosoma, 6004 on hysterosoma. Crista 2274 long, 
linear, with rounded subposterior sensillary area, with paired filamentous sen- 
sillae which have minute barbs proximally and somewhat longér ones distally. 
Epistome rectangular with fine denticles and I short seta. Eyes absent. Palpi 
slender; tibia with 3 accessory spines at base of claw and a fourth more basad. 
Legs all shorter than body; I 850% long, tarsi almost three times (2-8) as long 
as high, 2104 by 754; metatarsi I 1404 long. Body furnished with dense setae 
which are ciliated and ápically terminated in a hyaline knob; length of dorsal 
setae varying from 224 anteriorly to 704 posteriorly. Genitalia with 3 pairs 
of discs. 

Remarks. Through the great kindness of Dr. Mare André, I have been 
privileged to examine the type of clavicata, and can add the following data. 
The crista to the base of the epistome measures 1954 in length. The sensillae 
are 1304 long, ciliated for their whole length, with the eiliations hasally very 
short but lengthening distally. The sensillae bases are 354 apart. The sternum 
is entire, and there are no precoxal plates evident, 

The figures here given are after André, but redrawn from the type. 


TRoMBICULA (NEOTROMBICULA) FORMICARUM (Berlese 1910). 


Trombicula. formicarum Berlese 1910, Redia, 6, (2), 369; idem 1912, Redia, 3, 
(1), 90; André 1931, Archiv. Zool, Ital., 16, 1,358; idem 1932, Assoc. 
France Adv. Sei, Brussels, 273; Sig Thor and Willmann 1947, Das Tier- 
reich, Lfg., 71b. 


Plate 95, fig. H—J. 


This little known species has been recorded from Holland (Wasmann), 
Bavaria (Kneissl) and France (André), It was originally described from 
Holland from the nest of an ant Lasius mixtus. 
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Remarks. The above description is from 10 nymphs reared from larvae 
from Rattus rattus kandiyanus from Nalanda, Ceylon, (Sept. 1944), and a 
nymph from larvae from the same host, from Embilipitiya, Ceylon (Nov., 
1944). The uymphs were reared by Mr. S. H. Jayewickreme, after whom the 
species is named. 

The nymph is remarkable for the form of the dorsal setae. 


TROMBICULA (NEOTROMBICULA) CANESTRINIT (Buffa 1899). 


Trombidium canestrinii Buffa 1899, Atti Soc. Veneta Trent di Sei Nat, 
Trombicula canestrinii, Berl. 1912, Redia, 8, (1), 88; Sig Thor and Willmann, 
Das Tierreich, Lfg. 71h. 


Thrombicula canestrinii André 1931, Arch. Zool. Ital, 1,358; 1932, Assoc. 
Franc. Adv. Se., Brussels, 273. 


Plate 94, fig. L-R. 


This species was redeseribed by Berlese (1912) from four specimens from 
the type locality, Causiglio, Italy. This locality was alpine at an altitude of 
1,000 metres. I am indebted to Dr. Mare André for a certain amount of 
undetermined material amongst which were three specimens which can be 
with certainty assigned to Buffa’s species. One specimen was collected by 
Dr. F. Grandjean from moss at Vallombrosa, near Florence, Italy, May, 1934, 
and the other two by Dr. André from moss and vegetable debris at Mangaillard, 
France, 16th June, 1939. The following re-deseription is drawn up from 
Berlese’s and my own observations on the above fresh material. 

Adult. Colour white to light rose. Of typical Trombicula facies. Length 
to 1,3504, width to 7004. Crista 292p long, linear with roughly diamond-shaped 
sensillary area and paired sensillae, 1504 long, with distal ciliations and their 
bases 974 apart. Epistome conical but rather flattened and with fine denticula- 
tions and 1 ciliated seta, Eyes absent. Chelicerae with finely serrate inner 
edge. Palpi relatively slender; tibia with 3 accessory spines at base of claw 
and a fourth midway towards articulation of palpal tarsus. Sternnm entire, 
as long as broad; no precoxal plates evident. Legs all shorter than body; 
tarsi I 3 times as long as high (3:5 Berlese), 3124 by 1104, metatarsi I 2602 
long. Dorsal setae long and slender with long ciliations, but not extending to 
tip; posterior setae to 350%, with apical fifth or sixth spine-like, generally nude, 
but frequently with apical and subapical fibrils. Genital organ with 3 pairs of 
discs. 
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No re-deseriptions, since Berlese 1912, have apparently been published and 
the following details are from Berlese’s work: 

Adult. Colour white. Length 1,9004, width 1,0004. Eyes absent or 
vestigial. Palpi slender, tibia with 3 accessory spines at base of claw. Tarsi 
of leg I nearly 5 times longer than wide, 4704 by 100p, metatarsi 3604 long. 
Dorsal setae with moderately short setae to the tip; from 40 to 504 long anter- 
iorly, increasing to 110, posteriorly, 


TROMBICULA (NEOTROMBICULA) CAMILLA (Wharton 1938), 


Trombicula camille Wharton, 1938. Fauna of the Caves of Yucatan, X, Aca- 
rina. Carnegie Inst. of Washington, No. 491, p, 141, fig. 1-3. 


Plate 96, fig. A-F. 


This species is remarkable for the very long front legs with their elongate 
tarsi, In the figures given here, those of Wharton 1938 have been reproduced 
with the addition of figures of the epistome, front tarsi and metatarsi and a 
dorsal seta, which have been recently supplied by Dr. Wharton, In the figure 
of the epistome from the specimens in Wharton’s collection, two epistomal 
setae are shown. In a recent letter, however, Dr. Wharton informs me that 
in the type in the U.S.N.M., only one epistomal seta is present. Occasionally 
such an aberration occurs in other adult species of Trombiculidae but here the 
epistome itself is hyaline, and dentieulate as in the Trombiculidae, and not as 
in the Leeuwenhoeküdae, where two epistomal setae are characteristic. 

The deseription as given by Wharton, with additional data is as follows: 

‘Adult. Large size, length 3:5 mm;, width 2:2 mm. Palpi extend to the 
third segment of the first pair of legs; palpal claw strong, half as long as the 
penultimate segment which bears it; accessory spines four, enrved, subequal, 
forming a comb; palpal thumb not swollen. Cheliceree slender; chelae short 
and slender, extending beyond second joints of palpi. Crista rod-like expanded 
at anterior end and fringed as 2 rounded conical denticulate membrane, and 
with one seta (occasionally two); expanded at posterior end into a diamond- 
shaped psendostigmatie area behind which it ends in two strongly diverging 
lateral arms. Pscudostigmata small, situated at lateral angles of pseudostig- 
matic area; pseudostigmatie organs long and setiform and nude. Eyes absent. 
Abdomen. 2-5 mm, long; 2:2 mm. wide; setae moderate, barbed, posteriorly to 
2604. Genital opening 0-5 mm. long, anterior end between hind coxae. Genital 
armature consists of a spathulate plate smaller than the genital opening with a 
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small shovel-shaped plate at base, Anal opening 0:2 mm. long, 0-2 mm. behind 
the posterior edge of the genital plate. Anterior legs slightly longer than 
posterior, about 2:5 mm. long; front tarsi elongate, ca. 83 times as long as. 
wide, ca. 9504 by 1104, metatarsi 7004. Tarsal claws simple, those on first leg 
small and subequal, those of the other legs larger and unequal.’’ 

Type loe. Oxolodt Cave, Yucatan. ` 

Type specimen. U.S.N.M. No. 1,263, 


TROMBICULA (NEOTROMBICULA) SPICEA (Gater 1932), 


Trombicula. spicea Gater 1932, Parasitol., 24, 143-174; Womersley and Heaslip 
1943, Tr. Roy. Soc. S. Austr., 67, (1), 76 (as larvae), 


Plate 96, fig. G-L. 


The nymphs of this species have been reared from larvae from the ears of 
Rattus r. kandiyanus from Embilipitiya, Ceylon, by Mr. 8. H. J ayewickreme, 
to whom I am indebted for material and the opportunity of describing the 
nymph, The identity of the larva which has not been recorded from anywhere 
since Gater’s original description and record of the species from Selangor, 
F.M.S., has been checked against two of Gater’s paratypes, and the association 
of the larvae with the nymphs has been checked by examination of the larval 
pelts. 

In Ceylon the larvae of this species were associated with Schöngastia (Asco- 
schöngastia) indica llirst, as was also recorded by Gater for his Malayan 
material. ; 

Description of Nymph. O£ typical Trombicula facies, but somewhat slen- 
der. Colour in life? Length (freshly emerged) 650», width across propodo- 
soma 2734, across hysterosoma 2734. Crista linear, 112,4 long, with broad 
somewhat diamond-shaped sensillary area, furnished with a pair of long, 98x, 
uniformly thiek sensillae which are barbed in basal part, and shortly ciliated 
distally ; sensillae bases 36. apart; just anterior of sensillary area and on each 
sider of anterior rod is a long strongly ciliated seta, much longer (314) than the 
surrounding stae. Epistome rounded-eonical with strong dentieles and 1 
ciliated seta 22a long. Chelicerae finely serrated on inner margin. Palpi 
slender, tibial claw with 2 accessory spines. Eyes absent, Legs I longer and 
stronger than rest, 495p long, JI and III 285p, IV 3654; tarsi I 974 long by 
45p high, metatarsi I 84z long, Sternum entire, undivided. No preeoxal 
plates. Dorsal setae of two distinet sizes, anteriorly 14a. long, posteriorly 40% _ 
Jong, tapering, with ontstanding setules, Genital dises 2 pairs. 
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TROMBICULA (NEOTROMBICULA) (?Trussica Ouds. 1902). 


Larvae. 

Trombidium (Otonyssus) aurantiacum Ouds, 1897, (non. Kolenati), Tijds. 
Entom,, 40, 118. 

Thrombidium russicum Ouds. 1902, Entom., Ber., 1, (7), 43; 1903, Tijds., 
Entom., 45, 142-143, tab. 12, fig. 39-42; ¿dem 1903, ibid. 46, 5; idem 
1909, ibid. 52, 31, tab. 7, fig. 31-86. 

Allothrombidium russicum Ouds. 1906, Entom. Ber., 2, (29), 87. 

Allothrombidium muscae Ouds. 1906, Entom. Ber., 2, 43, 

Thrombidium muscae Ouds. 1909, Tijds. Entom., 52, 35, tab. 6, fig. 26-30. 

Trombidium (Heterothrombidium) muscae Verdun, 1909, C.R. Soc. Biol. 
Paris, 67, 246; ibid., 67, 246. 

Microthrombidium muscae Quds. 1909, Entom. Ber., 3, (50), 20. 


Microthrombidium russicum Ouds. 1909, Entom. Ber, 3, (50), 20; idem 
1910, ibid., 3, (52), 47; idem 1912, Zool. Jahrb., Suppl. 14, 5. 


Adult. 
Trombicula russica Vitzthum 1932, in Zool. Jahrb., Suppl. 63, 687-690; Sig 
Thor and Willmann 1947, Das Tierreich, Lfg. 71b, 345, 

The adult of a species under the name of russica was briefly described by 
Vitzthum. The description as translated from Sig Thor and Willmann, 1947, 
is as follows: 

“Colour pale yellowish, almost white. Eyes absent completely. Body hairs 
as in autumnalis but not much longer posteriorly as in that species, from 62- 
G5p. Length of 9 1,200%. 

From the Lutherothgrotte of St. Canzian Caves near Trieste. Coprophilous 
in bat guano.”’ 

Remarks. As Oudemans has synonymized his muscae and russica, 'two 
species which from his description and figures as published in 1909 (Tijds. 
Eutom. 52) are obviously quite distinct, it is somewhat uncertain to which 
larvae Vitzthum’s adult must be related. 


TROMBICULA (NEOTROMBICULA) FORDI sp. n. Lawrence, T. J. 
See Larval Section of this paper, 
Plate 96, fig. M-Q. 


Through the kindness of Lt. Col. Audy I have been privileged to study 
four nymphs reared from larvae of this species in Burma by Mr. K. L. Cock- 
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ings. The larvae were from Rattus rattus brunneusculus from Imphal. 
20/12/45. 

Description of Nymph. Size fairly large. Facies as in typical Trombicula. 
Length (newly emerged) 6404; width across propodosoma 3554, across hystero- 
soma 3854. Crista elongate with subposterior sensillary area, 1024 long 
excluding epistome, with epistome 1154; epistome rounded-conical with dentate 
margin, and 1 ciliated seta. Sensillae fine and filamentous, with minute barbs 
basally and short eiliations distally, to 604 long and bases 294 apart. Chelicerae 
with inner margin indistinctly serrate. Eyes absent. Palpal claw with 2 
accessory spines at base and a nude spine on outer side; tarsi with 4 nude 
apical spines, Legs I longer and stronger than the others 4204, II 2805, 
ILI 2804, IV 3251; tarsi I 108% long by 51, high, metatarsi 64p long. Dorsal 
setae, anteriorly 254 pectinate and normal, posteriorly and generally inter- 
spersed to 454, with parallel sides which at the extreme tip expand linto a 
small roughly oval tip, furnished with strong setules (see figure). Genital 
discs two pairs. 

Remarks, Characterized mainly on the peculiar dorsal setae and as in the 
key. 


'TROMBICULA (NEOTROMBICULA) SARCINA (Womersley 1944). 


Trombicula. saroina Womersley 1944, Tr. Roy. Soc. S. Austr. 68, (1), 95, 
(larvae), 


Plate 97, fig. A—F. 


This species has been reared to the nymph by Mr, D. A. Gill from larvae 
collected from sheep at Clermont, Queensland in Dec. 1944, The following 
description is from three of these nymphs kindly sent to me for study by 
Mr. Gill, | 

Nymph. Length to 6604; width across propodosoma 430p, across hystero- 
soma 4704. Colour in life reddish. Crista as in the genus, 105x long, sensillae 
with a few (3 to 4) ciliations distally, filamentous, ea. 1004 long, with bases 
334 apart; ratio crista length to SB —3-2:1-0. Palpal tibia with only two 
accessory spimes at base of claw.  Epistome rounded, or subtriangular with 
fine denticulations and 1 ciliated seta. Chelicerae finely serrated on inner 
edge, Eyes absent. Legs all much shorter than body, with I the longest and 
strongest; I 460x long, IT 2904, 111 3204, IV 3704; tarsi I 114% long by 574 
high, ratio 2-0:1-0; metatarsi I 83,4 long, ratio length tarsi to metatarsi = 
1-37:1:0. Sternum entire, no preeoxal plates on leg T. Dorsal setae short, 
with long outstanding setules varying from 204 anteriorly to 404 posteriorly. 
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'TROMBICULA (NEOTROMBICULA) MOEsICA (André 1932). 


Thrombicula canestrinii v. moesica André 1932, Assoc. France Adv. Sci, 
Brussels, 273; 1937, Bull. Mus. Nat, Hist. Nat., 2nd ser., 9, (5), 313. 


Trombicula moesica, Sig Thor and Willmann 1947, Das Tierreich, Lfg. 71h. 
Plate 97, fig. G-J. 


This species was described from a single adult female collected by R. M. 
Remy in the Gradje Cave, Yugoslavia, August 1930. 

Through the great kindness of my colleague Dr. M. André I have been 
able to examine this unique specimen and the following re-description is from 
that of André and my own observations. 

Adult 2. Colour white. Of typical Trombicula facies. Length 1,420,, 
width 7802, Crista 227, long, with a more or less diamond-shaped sensillary 
area, with paired filamentous sensillae, 2604 long and with 34 long fine 
branches distally. Sensillae bases 784 apart. Epistome 58u deep, rounded- 
conical with strong denticulations and one seta to 654 long and ciliated. Eyes 
absent. Chelicerae on inner (dorsal) edge finely serrated. Palpi slender; 
tibia with 3 accessory spines at base of claw (only 2 shown in André’s figure) 
and a fourth midway between base of elaw and artienlation of palpal tarsus. 
Tarsi of leg I 3054 long by 91, high; metatarsi 2274 long. Dorsal setae wni- 
formly thiek, ciliated to tip, anteriorly 45 long, posteriorly 97u. Genitalia 
with 3 pairs of dises, Sternum entire; no precoxal plates evident, 

Remarks. André compared his species with the three adult European 
species of Trombicula then known, viz. canestrinii Buffa 1899, formicarum 
Berl. 1910 and autumnalis (Shaw 1790), particularly in regard to the relative 
length and height of the first. tarsi, and the lengths of the dorsal setae, On 
the close agreement of the proportionate leneth to height of the front tarsi, 
3-5 in canestrinü, he regards his species as a variety of this species. Apart from 
the very slight difference in the front tarsi there is a much more obvions and 
important difference in the structure of the dorsal setae. In canestrinii as 
figured by Berlese, the dorsal setae and particularly the posterior setae are 
very much longer and the apical fifth or sixth is shown as nude and spine-like, 
In the specimens of canestrinii which I have heen able to study, this is the 
general appearance under medium magnification; under higher maenification 
however, many of them show that the extreme part of the spine-like tip is itself 
fibrillated. In moesica besides being shorter, the dorsal setae have fairly long 
setules extending right to the tip. 
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TROMBICULA (NEOTROMBICULA) AUTUMNALIS (Shaw 1790). 


Acarus autumnalis Shaw 1790, Nat. Mise., 2, 42. 


Leptus autumnalis, Brandis 1897, Festschr. d. Provinzial Irrenasstalt, Nietle- 
ben; Bruyant 1910, Zool. Anz., 35, 347-352; Picard 1927, Bull, Soc. Zool. 
France, 52. 

Microtrombidium autumnalis, Oudemans 1912, Zool. Jahrb. Suppl, 14; idem 
1913, Acarol. Maulwerfnestern, Archiv. Naturgesch., (9), 127 (these 
probably refer to inopinatum. Ouds. 1909). 


Trombicula autumnalis, Hirst 1926 (Neotrombicula), Ann. App. Biol., 13, 140- 
143; André 1929, (Thrombicula), Bull, Soc. Zool. France, 54; idem 1929, 
Bull. Mus. Nat. Hist. Nat., 2nd ser., 1; idem 1930, Mem. Soc. Zool, France; 
idem 1931, Archiv. Zool. Ital, 16; idem 1937, Bull. Mus, Nat. Hist. Nat., 
2nd ser., 9, 313; Warburton 1928, Parasitology, 20, 228-236; Sig Thor and 
Willmann 1947, Das Tierreich, Lfg., 71b. 


Plate 98, fig. A-G. 


The first attempt to rear the nymph of this species from the larvae appears 
to be that of Brandis 1897. The nymph obtained was, on account of its thick 
coating of hairs, considered as that of Trombidium holosericium. Bruyant 
1910 also succeeded in obtaining a single nymph, which was regarded as 
Microtrombidium pusillum Herm. by Oudemans 1912. In 1913, however, 
Oudemans on re-examination of the specimen showed that it differed from 
Microtrómbidium pusillum in the structure of the front tarsi, palpi and dorsal 
setae. He regarded it as distinct and referred it to Microtrombidium autumn- 
alis (Shaw). In 1916, Zool. Anz., 46, 253, Kneiss] obtained nymphs from 
larvae identified as T. inopinatum Ouds. 1909 (a species the larvae of which 
are generally regarded as conspecific with autumnalis (Shaw). He recog- 
nized these nymphs as belonging to the genus Trombicula Berl, 1904 and 
unhesitatingly referred the nymph reared by Bruyant and fignred by 
Oudemans 1913 to autumnalis. Stanley Hirst 1926 also bred a nymph from 
larvae identified as Leptus autumnalis whieh he showed belonged to Trom- 
bicula Berl., and designated this species as the type of a new subgenus 
Neotrombicula. 

Our most complete study of the nymph and adult of this species is that of 
Mare André (1930), and at the present time autummalis is probably the best 
known and deseribed species, from all stages. The following re-descriptions 
of the adult and nymph are mainly from André’s studies, supplemented or 
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cheeked by my own observations on British material, obtained while in London 
in 1947 from Dr. W. 8, Richards. 

Re-description of Nymph. Facies of Trombieula but rather elongate with 
the hysterosoma narrower than the propodosoma. Length 9304, width of 
hysterosoma to 3104 (after André). Colour in life, pale to light yellowish. 
Crista linear, with a subposterior diamond-shaped sensillary area; with paired 
filamentous sensillae each with 5 or 6 distal setules. Epistome somewhat tri- 
angular, with denticulations, and 1 long ciliated seta. Eyes absent. Chelicerae 
with inner edge finely serrated. Palpi moderately stout; tibia with 2 acces- 
sory spines at base of claw. Legs all shorter than body, I the longest and 
strongest, with tarsi I 1804 long by 70» high (André), metatarsi 1454 long. 
Dorsal setae ciliated to tip, 304 long anteriorly, increasing to 110, posteriorly 
(André). Sternum entire, roughly pentagonal and as long as wide; no pre- 
coxal platea evident, Genital orifice with 2 pairs of discs. 

Re-description of Adult, As in nymph in shape. Length to 2,050, width 
across hysterosoma to 8504. Colour white to light yellow. Crista, sensillary 
area, sensillae and epistome as in nymph, Eyes absent. Palpi as in nymph 
but with 3 accessory spines at base of tibial claw. Legs as in nymph. Dorsal 
setae asin nymph. Genital organ with 3 pairs of dises. Sternum as in nymph; 
no preeoxal plates present. 

Remarks. W. S. Richards has recently (Parasitology, 1950, 40, (12), 105, 
and 118) published two very important papers on the variation in the larvae, 
and on the distribution and biology of the European harvest-mite in Britain. 
In the first he shows that very considerable variation occurs in morphological 
characters of the larvae regarded as this species, such as; (1) the ciliated or 
nude galeal setae and the dorsal and lateral setae on the palpal tibia, (2) the 
duplication or otherwise of some of the seutal setae, (3) the lengths of the 
scutal setae, (4) the number and arrangement of the humeral and dorsal setae, 
and (5) the Standard Data of the scutum. Despite all these variations, he is 
inclined to the view that all the larvae he studied are to be referred to the 
one species Trombicula autumnalis (Shaw). 

In my experience, some of the variations suggest that at least two species 
occur in Britain. Dealing with the variations, the occasional (apparently more 
frequent in Britain) duplication of one or more of the seutal setae is to be 
found in many species of Trombiculidae, and is a teratologieal occurrence of 
no taxonomic value, provided that it is recognized for what it really is. For 
example, the occasional occurrence of 2 AL in a Trombiculid specimen ig not to 
be confused with the 2 AM in a Leenwenhoekiid. Similarly the occurrence of 
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2 humeral setae on each side may only be a freak variation and of no specifio 
importance, 

The specimens with ciliated or branched galeal and dorsal and lateral 
palpal setae together with dorsal setae 2.8.6.+, with a total of 36, seem to sug- 
gest the species T. inopinatum rather than true autumnalis. The larvae of 
T, inopinatum was deseribed in 1909 (Tijds. v. Entom., 52, 43, tab. 7, fig. 37- 
40, Ouds.). In Oudemans’ original drawing No. 1,105, in the Leiden Museum, 
for a photostat of which I am indebted to Mise A. M. Buitendijk, are given 
figures of the nymph reared from Bruyant’s larva, and labelled as Microtrom- 
buliwm inopinatum Ouds. 

The nymph as thus figured by Oudemans (these figures were published 
1913 Acarologisches aus Manlwurfnestern, Arch. Naturg., LXXIX—A, taf, 
XII, fig. 1-6) under the name of Microtrombidium autumnalis (Shaw) does 
not coincide with the details of autumnalis as delineated by recent students, 
André, Richards, and myself herein. In particular, the sensillae are shown 
and stated to be nude, whereas in autwmnalis they are ciliated. The dorsal 
setae although of one kind, and gradually lengthening posteriorly are more 
sparsely beset with longer setules; they reach posteriorly, however, to approxi- 
mately the same length of 100-1104. (In W, S. Richards” first paper, loc. cit., 
in a footnote, he gives the mean length of the posterior setae in two lots of 
adults as 10-5+0-86, and 9:72-1:52,4. This is probably an error for in some 
of his English material which I have examined, these setae are up to 1004 as 
given by André et al.). It would seem then that some of Richards’ larval 
material might possibly be referred to Oudemans’ inopinatum which is probably 
a good species, distinguishable in both larvae and adults from autwmnalis. 
Richards was not very successful in rearing nymphs and those which he obtained 
appear to conform to typical autumnalis. The metatarsi of leg I in the nymph 
of inopinatum as figured by Oudemans are very little shorter than the tarsi, 
1234 to 1374, whereas in autumnalis, the lengths are 195, and 260, respectively, 

Richards unquestionably had adults of both sexes of autumnalis but in his 
figure of the male (fig. 22) he has omitted and probably failed to observe the 
pair of specialized titillating setae on each side of the penis opening, 

Whether the specimens with autumnalis type of galeal and palpal tibial 
setae but with 2.8.6.+, and more than 32 dorsal setae are only variations of 
this species or should be referred to something else must, as also with inopina- 
tum, await further and more detailed work on the lines of rearing larvae from 
known adult females. Richards’ second paper on the “Distribution and Bio- 
logy of the Harvest Mite” also suggests that the two major forms (with and 
without galeal setae etc, ciliated) oeeur at different seasons and in different 
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climatic areas although some overlapping occurs, e.g. the inopinatum form was 
not met with north of Oxford, whereas the typical, and its variations oceurred 
thronghout England and in Scotland. 


TROMBIOULA (NEOTROMBICULA) COARCTATA (Berlese 1888). 


Trombidium coarctatum Berlese 1888, Acari Austro-americani Bull. Soc. entom. 
Ital, 20, 179, pl. 5, fig. 5; idem 1893, A.M.S., Prost, 98; Berlese and 
Leonardi 1902, Zool. Anz., 25, 17. 


Trombicula coarctata, Berlese 1912, Redia, 8, (1), 91-92, fig. 42; non Kitashima 
and Miyajima 1918, Kitasato Archiv. Exper. Med., 2, 190-191, pl. 8, fig. 1; 
non Ewing 1920, Ann. Entom, Soc. Amer., 13, 382-389; non Ewing 1926, 
Entom, News, 37, 111; Ewing 1931, Proc, U.S.N, Mus., 80, 7, (in part); 
non Ewing 1933, Proc. U.S.N. Mus., 82, 2; Sig Thor and Willmann 1947, 
Das Tierreich, Lfg. 71b, non fig. 416. 


Plate 95, fig. K-L. 


This speeies was originally deseribed by Berlese from two speeimens from 
under stones, one from Buenos Aires, and one from Rio Apa (Paraguay). It 
was later (1902) recorded by Berlese and Leonardi from Chili. Since then 
however, no authentic material appears to haye been seen and studied. 

The following deseription is a compilation from Berlese’s original paper 
and his later notes of 1912. 

Nymph. Colour white. As in typical Trombicula with a constriction” 
between second and third pairs of legs; shoulders well rounded. Eyes absent. 
Crista linear with subposterior sensillary area about as wide as long. Sen- 
sillae Y (probably filamentous). Palpi slender, tibial claw with 2 accessory 
spines at base (hence Berlese's specimens would be nymphs); tarsus elongate 
clavate. Legs slender and short; posterior hardly reaching beyond abdomen; 
tarsi I widest basally, apex subacute, subtriangular; tarsi I 1804 long by 754 
high, metatarsi I 1304 long. Body densely covered with setae, which are only 
slightly tapering, to 70p long posteriorly and with outstanding ciliations. 
Length to 1,150p, width to 8504. 

Remarks, In 1918 Kitashima and Miyajima considered that the adults of 
the Japanese ‘‘kedani’’ mite were conspecific with the S. American species. 
Ewing (1920) reported having, along with Miyajima, studied Japanese speei- 
mens and compared them with the American species, splendens Ewing and 
oinnabarınus Ewing (= alfreddugesii Ouds,). They also concluded that coarc- 
tota and the Japanese material were the same species, and published a re- 
deseription and figures of coarcíata based on Japanese specimens. 


368 RECORDS OF THE S.A. MUSEUM 


Apart from the very widely different geographical localities, there are how- 
ever, certain subtle differences to be found between the descriptions and figures 
of Berlese, and those of Kitashima and Miyajima, and of Ewing. 

Berlese gives the colour as ‘‘white’’ whereas the Japanese species aecord- 
ing to Kitashima and Miyajima is “light reddish colour.” Another important 
specific difference is seen when we compare the figures of the dorsal setae. 
Berlese shows them as slightly tapering with relatively few outstanding setules. 
In Ewing’s figure, the setae are heavily ciliated and somewhat bushy towards 
the tip. In coarctata Berlese the posterior dorsa] setae reach to 704 in length. 
Ewing gives no dimensions for the Japanese specimens. Again, although the 
front tarsi are elosely similar, those of the Japanese form are somewhat longer, 
2-5, in proportion to height, than the ratio of a 2:4 given by Berlese. The 
structure of the epistome was not studied or delineated by earlier workers, 
but Ewing figures it for Miyajima's material as rectangular with anterior edge 
straight, Although this form of epistome is not unknown iu the Trombieulidae, 
it is unusual; the gental form is rounded-conical. Berlese did not stress or 
describe the sensillae of the 8. American species. 

Unquestionably then the Japanese material was not con-specifie with coarc- 
tata Berl. but was probably identical with akamushi Brumpt. 


TROMBICULA (NEOTROMBICULA) CAVERNARUM (Ewing 1933), 
Trombicula cavernarum Ewing 1933, Proc. U.S. Nat. Mus., 82, (29), 4. 
Plate 95, fig, F-G. 


This species was described from two males and one female from Chilibrillo 
Caves, Panama. 


The original deseription is as follows: 

** Adult. Moderate in size and of the shape. typical of the genus. No capi- 
tulum present. Palpi reaching beyond the middle of the first patellae; palpal 
elaw weak, but little over half as long as the arched segment which bears it; 
aceessory spines four, subequal, forming a eomb; palpal thumb slightly swollen 
and extending to middle of palpal claw. Chelicerae very slender; chelae 
slender, sharp, tips extending slightly beyond the tips of second palpal seg- 
ments. Crista rod-like, expanded near its posterior end into a diamond-shaped 
psendostigmatic area slightly beyond which the crista ends in two strongly 
diverging lateral arms. Pseudostigmata moderate, situated near lateral angles 
of pseudostigmatic area; pseudostigmatic organs very long, setiform, with two 
barbs. Eyes absent. Abdomen about one and a half times as long as broad; 
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setae short for the genus, Genital opening about one-half of its diameter from 
posterior eoxae. Genital armature of male composed of a basal plate, a pro- 
truding penis, and an inwardly projecting manubrium; basal plate horse-shoe- 
shaped; penis a cone-shaped, sclerotized structure, situated between the two 
arms of the basal plate; manubrinm somewhat longer than penis and arising 
from base of same. Anus somewhat smaller than genital opening and situated 
about one and a half times its greatest diameter behind the same, Anterior 
legs only slightly larger than posterior. Tarsal claws all simple, those of the 
first legs quite small and subequal, those of the other legs unequal, the pos- 
terior claw being larger than the anterior. Length, 1-12 mm.: width 0:7 mm." 

Remarks. No dimensions other than total length and width are given, and 
it is very difficult to compare this species with others from what data is avail- 
able. In the absence of eyes and the structure of the sternum it belongs to 
the subgenus Neotrombicula, and on the proportions of the front tarsi and 
metatarsi is close to formicarum Berl. and camilla Wharton, 


TROMBICULA (NEOTROMBICULA) MANRIQUEL (Ewing 1937), 


Trombicula manriquei Ewing 1937, Proc. Biol. Soc. Washington, 50, 169; Sig 

Thor and Willmann 1947, Das Tierreich, Lfg, 71b, 353. 

This species is as yet, only known from a single specimen, deseribed by 
Ewing, and collected from humus in a tree hole at Villavicencio (Quenane) 
Meta Department, Colombia. Type in U.S.N.M. 

Ewing’s description is as follows: 

““Palpus slender, extending about one-half its length beyond chelicerae. 
Palpal thumb slender, well clothed with setae and slightly surpassing tip of 
palpal claw; palpal claw rather slender without tooth, moderately curved; 
accessory spines three, subequal, arranged in a comb. Crista extending for- 
ward as a pointed rod between bases of chelicerae and expanded posteriorly into 
a laterally rounded pseudostigmatie area, the latter without posterior lobes. 
Pseudostigmatie organs simple, flagelliform, longer than crista, Eyes absent. 
Abdomen densely beset with tapering barbed setae which increase progressively 
in length from anterior to posterior border. Anterior legs longest; posterior 
next in length; legs of second and third pairs subequal. Claws on tarsi I 
unequal, also those on tarsus IV unequal; those on tarsus II subequal, and on 
tarsus 111 subequal. 

“Length of body 0:96 mm.; greatest width 0:58 mm.” 

Remarks. Ewing states, ‘‘ Although this speeimen is small for an adult of 
the genus Trombicula, the presence of three accessory spines near the base of 
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the palpal claw and of three pairs of genital suckers surrounding the genital 
opening indieates it is an adult. This species is nearest T. coarctata Berlese 
and T. splendens Ewing, from both of which it differs in having no posterior 
lobes to the pseudostigmatic area.” 


TROMBICULA (NEOTROMBICULA) GoLprr (Oudemans 1910). 


Mierotrombidium goldí Oudemans 1910, Entom. Ber. Nederl. Ver, 3, 84; 
idem 1912, Zool, Jahrbs. Suppl. 14, 13-15 (larva), 


Trombicula goldi Ewing 1931, Proc. U.S.N. Mus., 80, 7 (larva). 


Trombicula (Eutrombicula) goldii, Sig Thor and Willmann 1947, Das Tier- 
reich, Lfg. 71b, 279 (larva). 


Trombicula goldii, Boshell and Kerr 1942, Riv, Acad. Columbiano Cien. Exact. 
Fisic, Nat., 5, 112; Michener 1946, Ann. Ent. Soc. Amer., 39, (1), 101-118 
(adult). 

Plate 95, fig. M. 


This species, in the adult stage is only known from Colombia, S. America, 
where it is apparently fairly common. 

A translation of Boshell and Kerr's description is as follows: 

Adult. Size small with pronouneed constrietion between abdomen and 
eephalothorax; eolour earmine; legs much shorter than body; anterior legs 
much thieker than others. Palpi long and stout, reaching to base of patella of 
leg I; segment II widened; elaw of palpi strong and simple, two-thirds length 
of fourth segment; a row of 3 unequal spines on small protuberance at base of 
elaw. Thumb of palpi wide, lightly clavate and reaching tip (of elaw); fur- 
nished with peetinate setae, Mandibula apophysis (chela) strong, sickle-shaped, 
with finely serrate concave edge, Eyes absent. Crista well developed, rod- 
like anteriorly with a wide triangular subposterior area with two pseudostig- 
mata in the posterior lateral angles. Pseudostigmatic organs flagelliform, long, 
with some small eiliations on distal third. Dorsal setae of one type, dense, but 
longer posteriorly than on shoulders; situated on elevated dises, ending in a 
point and ciliated. On the dorsal surface, postero-lateral of the anus, one 
finds a pair of areas, refractive, somewhat in relief and resembling eyes. 
Genital aperture dimorphie and easy to see in cleared or partially eleared 
specimens. The female has a pair of peculiar cup-like structures, approxi- 
mately half the diameter of the genital dises, and surpassing the posterior pair 
of dises. The males have an ovoid structure without precise details, approxi- 
mately twice the size of the genital discs and placed in the middle of these. 
Leg I approximately twice as thiek as IV; I and IV about equally long, TH 
and III distinetly shorter than IV. Tarsi I not wider (higher) than patella I, 
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symmetrieal, conieal, with the distal diameter a little less than half the basal 
diameter. Tarsi I approximately 1-4 times as long as the patella; other seg- 
ments about equal. The other tarsi relatively longer and more slender with 
extremities truncate. Each tarsus with a pair of equal, slender and eurved 
elaws; those on tarsi I about half the size of the others. 

Localities, Restrepo, Villvieeneio (Meta) at 400-900 metres; Municipality 
of Bolivar (Santanda) at 500-1,000 metres; Municipality of Muzo (Boyaca) 
at 700-1,000 metres, Found in humus, tree holes and under bark of fallen 
logs, at all seasons of the year. 

The captured adults were correlated with a nymph and adult reared in 
the laboratory. 

Remarks. There is no doubt that this is a true Trombieulid despite the 
author's statement “with pronounced constriction between cephalothorax and 
abdomen’’; this is surely meant to refer to the usual constriction between the 
second and third pairs of legs, 

The author’s deseription of the difference in the genitalia of the two sexes 
is interesting and important but would be better understood if figures had 
been given, 


TROMBICULA (NEOTROMBICULA) sp. n. (Cooreman in lit£.). 


Plate 98, fig. N-O, 


In 1947, on a visit to the Musee Royal D'Histoire Nat. de Belgique, Brux- 
elles, my friend Dr. J. Cooreman drew my attention to a single specimen of 
an adult Trombicula which he bad collected from a ‘‘microcaverne endoxyle'' 
in Ulmus campesiris at Boitsfort, near Bruxelles, March 25, 1947. At the time 
it was thought that it might be Trombicula inopinatum Ouds., but our examina- 
tions of the specimen shows that it is probably a new species, whieh Dr. Coore- 
man will be duly deseribing. l I 

Iñ the meantime 1 am greatly indebted to Dr. Cooreman for the following 
details and figures which will enable the species to he separated from others, 

Length 7204, width 3804. Of typical Trombicula facies. Eyes absent, 
Crista 1504 long, with triangular dentate epistome, with smooth epistomal 
seta; sensillae long and fine, with sparse barbs distally. Legs: I 4204 long, 
II 250p, ILI 240p, IV 325%; tarsi 1 115u long, ? wide, metatarsi I 100, long. 
Dorsal setae figured, anteriorly 20-304, posteriorly 40u, 

Remarks. The species is close to sarcina Wom. from Australia, but differs 
in the smooth epistomal seta and the relative lengths of front tarsi and meta- 
tarsi. In the smooth epistomal seta and shorter posterior dorsal setae it differs 
from both autumnahs and inopinatum, while the distally barbed sensillae sep- 
arates it. from inopinatum. 
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TROMBICULA (NEOTROMBICULA) HARRISONI SP. n. 


Plate 113, fig. A-E. 


Description of Nymph. Of typical Trombicula facies. Length 3554; width 
across propodosoma 1954; across hysterosoma 2254. Crista elongate, length 
including epistome 112«; subposterior sensillary area as figured, with SB 314; 
sensillae filamentous, but rather thickened medially, to 902, with short ciliations 
on distal four-fifths; epistome rounded-conical, dentate, with ciliated seta 204 
long. Eyes absent. Chelicerae strongly serrate on inner edge. Palpi rather 
slender; tibia with two accessory spines at base of claw. Dorsal setae from 
10-14, long anteriorly, lengthening to 344 posteriorly; anterior setae tapering 
with outstanding setules, posteriorly more parallel sided almost to tip. Leg I 
slightly longer than body, to 3754, II and IIT 1954, IV 225%; tarsi of leg I 84u 
long by 42» high, metatarsi I 84, long. 

Loc. The type nymph is one rcared by the British Serub-typhus Research 
Team, in Malaya from larvae of the new spccies harrisoni, from bats No. 11018, 
from Bukit Lagong Forest Reserve, Kepong, Malaya, 1950, and correlated 
with the larval pelt. 

Remarks. As with most nymphs and adults of the Trombiculidae, specific 
separation from other species is based on rather intangible ebaraeters. An 
attempt to separate the above species has been made in the key. The larvae, 
however, is abundantly distinct. 


Genus GUNTHERANA Womersley and Heaslip 1943. 


Guntherana Womersley and Heaslip 1943, Trans. Roy. Soc. S. Aüstr., 67, 
(1), nom. nov. for Guntheria Womersley 1939, Rec. S. Aust. Mus., 6, (1), 
157, preoc. 

Genotype Neoschöngastia kallipygos Gunther 1939 (larva). 


The nymphs and adults of this genus have not hitherto been deseribed. In 
the present work the adult and nymphal stages of the genotype Guntherana 
bipygalis (Gunther 1939) are deseribed and the genus defined for these stages. 
A second species from Kangaroo Island, South Australia, G. tindalei (Wom. 
1946) known from a captured adult is now referred to the genus. 

Diagnosis of Genus (from Adult or Nymph). Form as in the genus Trom- 
bicula. Crista linear with very widely transverse sensillary area, with a dumb- 
bell-shaped areola, and shallow posterior angle, filamentous sensillae, and the 
anterior aym of the erista shorter than the distance between sensillae bases. 
Epistome anteriorly concave with fine denticles and 1 seta. Eyes absent. Pre- 
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eoxal plates of leg I well defined, and barely touching in middle line so that. 
there is no true sternum. Tarsi of leg I without any dorsal subapical process. 
Dorsal setae tapering, slender and ciliated, 


Genotype @. bipygalis (Gunther 1939). 


Key to the Adult and Nymphal Species, 
1. Colour in life red. Dorsal setae fairly thick, to 70% long posteriorly. 
Tarsi I less than twice as long as high. G. bipygalis (Gunther 1939). 
Colour in life white .. m re N: T. 2s & = 2 
2. Tarsi I ea. 24 times as long as high. Dorsal setae rather fine, to 100p 
long posteriorly. G., tindalet (Womersley 1946). 


Tarsi I twice as long as high. Dorsal setae much thicker, anteriorly 
on propodosoma to 134 long, posteriorly on hysterosoma forming a 
conspicuous fringe with setae 65-70, long. 

"G. translucens (Womersley 1944). 


GUNTHERANA BIPYGALIS (Gunther 1939). 


Neoschöngastia callipygea Gunther 1938, nom. nud. Med. J. Aust., 2, (6), 202, 


Neoschöngastia kallipygos, 1939, nom. nud. Derrick, Smith, Brown and Free- 
man, Med. J. Aust., Jan., 150. 


Neoschöngastia kallipygos, 1939, Gunther, Proc. Linn. Soc. New South Wales, 
64, (1-2), 83, 

Neoschöngastia bipygalis 1939, Gunther, Proc, Linn, Soc, New South Wales, 
64, (5-6), 471. 


Guntheria kallipygos Womersley 1939, Tr. Roy. Soc. S. Austr., 63, (2), 157, 


Guntherana bipygalis, Womersley and Heaslip 1943, Tr. Roy. Soc, S. Austr., 
67, (1), 132. 


Guntherana parana Womersley 1944, Tr. Roy. Soc. Š, Austr., 68, (1), 


Plate 99, fig. A-F. 


Description of Nymph. Of typical Trombicula facies. Colour in life red- 
dish. Length 6004, width across propodosoma 3604, across hysterosoma 420p. 
Crista linear with very wide, 10l, and transverse sensillary area which has 
only a slight posterior angulation; seusillae bases 904 apart, and the filamentous 
distally finely ciliated sensillae to ea. 1504 long. Apex of erista forked, epistome 
somewhat rectangular with the anterior margin concave and finely denticulate, 
with 1 seta. Eyes absent. Chelicerae finely serrate on inner margin. Palpi 
fairly stout, tibia with a pair of accessory spines at base of claw. Legs rather 
short, T the longest and strongest to 5404 long, II 390,1, TIT 3904, TV 4504; 
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tarsi I thick and slightly tapering, 1444 long by 90u high, metatarsi I without 
any dorsal subapieal process; both tarsi and metatarsi I with numerous slender 
sensory rods amidst the ciliated setae. Tarsal claws stout and unequal. Dorsal 
setae slightly tapering, from 36-75. long, with outstanding eiliations. Genital 
dises 2 + 2. 

Description of Adult 9. Shape and colouration as in nymph. Length 
1,2001, width across propodosoma 6304, across hysterosoma 7504. Crista as in 
nymph but 180. long, with sensillary area 158, wide, and sensillae bases 136u 
apart, sensillae ca. 200% long, ciliated distally. Eyes absent. Chelicerae ser- 
rate on inner margin, Epistome as in nymph. Palpi with 3 accessory spines 
at base of claw, and another midway between base of claw and articulation of 
palpal tarsus. Precoxal plates of leg I as in nymph but more chitinized. 
Legs I 9004, II 6604, III 6604, TV 930x; tarsi I 240p long by 1304 high; meta- 
tarsi I 1304 long. Dorsal setae as in nymph, 36-724, Genital dises 3 + 3, 

Loc. The nymph is described from two specimens reared from larvae by 
Major G. M. Kohis, in New Guinea, 1944 (No. 253). A third and fourth nymph 
reared from larvae of what were thought to be Ascoschóngastia womersleyu 
Gunther, by Major Kohls (Dobodura, New Guinea, 11th May, 1944, No. 293) 
is really this species, and the identification of the larvae must have been in 
error. 

The adult description is from a female from New Guinea, 1944 (G. M. 
Kohls No, 83) from which the larvae were obtained which were deseribed by 
Womersley, 1944 as Guntherana parana n. sp. G. parana is now regarded as 
con-specifie with bipygalis. 

Remarks. The eggs of the larvae deseribed as parana were not observed 
and no further information js therefore available as to their peeuliar structure 
and location on the hairs of the host as described by Gunther 1939 (Proc. Linn. 
Soe. New South Wales, 64, (5-6), 471) for bipygalis. 


GUNTHERANA TINDALEI (Womersley 1936). 


Trombicula tindalei Womersley 1936, J. Linn. Soc. London (Zool.), 40, (269), 
110, 
Plate 99, fig. G-L. 


Although the larva of this species is unknown the unique nymph is 
unhesitatingly placed in Guntherana on the charaeters of the very widely 
transverse sensillary area, the absence of any subapical process on the first 
tarsi, and the precoxal plates of leg I. It may be distinguished as given in the 
key, although it is certainly not very different from the genotype. A re- 
deseription of the nymph is as follows: 
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Re-deseription of Nymph. Shape as in typical Trombicula. Colour in 
life whitish. Length 1,1804; width across propodosoma 4004, across hystero- 
soma 7004. Crista linear, 120», sensillary area broad 844 with only a slight 
posterior angle, and paired filamentous seusillae 1704 long and distally with 
sparse outstanding eiliations; sensillae bases 754 apart. Eyes absent. Cheli- 
cerae with finely serrate inner margin. Epistome somewhat rectangular, with 
the anterior margin lightly concave and dentieulate; with 1 seta. Palpi 
slender, tibia with 2 stout accessory spines at base of the slender claw. Legs 
shorter than body, I thicker than II-IV ; tarsi I tapering anteriorly, 1404 long 
by 58. high, metatarsi I 85. long; all tarsi with paired unequal claws; tarsi 
and metatarsi I with numerous slender rod-like setae in addition to the ciliated 
setae. Precoxal plates of leg I well chitinized, and barely conjoined medially, 
without a distinct sternum. Dorsal setae long, fine and slender, with out- 
standing ciliations, length from 30-100%. Genital dises 2 pairs. 

Loc. À single specimen from under a log at the Ravine, Flinders Chase, 
Kangaroo Island, South Australia, Dec., 1934 (N. B. Tindale), 

Remarks. Upon remounting it is found that the transverse bar with 7 
or 8 divisions described originally as lying at the posterior end of the crista, is 
not part of the crista, but probably some food-body lying within the gut. Re- 
mounting shows it not to be attached to the erista in any way, and it has now 
been moved in position. 


GUNTHERANA TRANSLUCENS (Womersley 1944). 
Trombicula translucens Womersley 1944, Tr. Roy. Soc. S. Austr., 68, (1), 83. 


Plate 100, fig, A-F. 


This species was deseribed from two specimens from moss, from Mt. Arden, 
South Australia, collected by H. M. Cooper, 1943, 

On the structure of the sensillary area it is now placed in Gunthernno. 

It is a rather eharacteristie species in that the longest dorsal] setae form a 
very distinet posterior fringe. The colour in life is a translucent white, 

The details of the species are as follows: 

Adult. Length 8504; width across propodosoma 425,4, across hysterosoma 
5104. Crista 109p long, with triangular sensillary area with posterior apex; 
sensillae filamentous, to 75p long, ciliated distally, their bases 50p apart. Palpi 
with 3 accessory spines at base of tibia claw. Epistome transversely rectangu- 
lar, with fine denticulation and 2 setae, Chelicerae finely serrate on inner mar- 
gin. Eyes absent. Legs all shorter than body with I longer than others and tarsi I 
elongate and slightly tapering towards apex; 1365 long by 68, high, ratio 
length to height = 2-0:1-0; metatarsus I 78» long, ratio length tarsus I to 
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metatarsus I 1:7:1:0. Dorsal setae strongly ciliated, tapering, on propodo- 
soma 13» long, on hysterosoma and anteriorly 13y, posteriorly 65-704 and form- 
ing a fringe. Precoxal plates of coxae I present. 


Genus SCHONGASTIA Oudemans 1910. 
Entom, Ber,, 3, (54), 86-87; 1912, Zool. Jabrb., Suppl, 14. | 
Menya Thrombidium vandersandei Ouds. 1905, Nova Guinea, 
5, (larvae). 


(Ineluding Ascoschóngastia Ewing 1946, type Neoschöngastia malayensis Gater 
1932). 


Key to the Known Adult and/or Nympbal Species, 
1. Sensillae distinctly but narrowly clavate or lanceolate yA 
Sensillae filamentous, but sometimes fairly but uniformly thick .. 5 


ty 


2, Sensillae distinetly but narrowly elavate with short setules. Dor- 
sally the posterior setae to 30x with stout setules. Front tarsi 24 
times as long as high, and ca. half as long again as metatarsi. 
(Adult). Schöngastia algerica (André 1932). 


Sensillae narrowly clavate, but without distinct basal stem, gradually 
widening from base, and widest at ca. 4 from apex. Front tarsi ca. 
twice as long as high. Dorsal setae to 25, posteriorly. 

Schöngastia ( Ascoschóngastia) audyi sp. n. 
Sensillae lanceolate with a short thin basal stem, then thicker until 
near tip, where they taper Ja WA : š YA A. 3 


3. Front metatarsi small; slightly more than half the EN of front 
tarsi, Sensillae fairly "wide with moderately long eiliations, Dorsal 
setae uniform, pectinate, to 204. (Nymph). 

Schöngastia (Ascoschóngastia) kohlsi (Philip and Woodward 1946). 


Front metatarsi as high or almost as high as tarsi .. se T 4 


4. In each angle in front. of sensillary area a ciliated seta twice the 
length of neighbouring setae. Sensillae with fairly long setules. 
Tarsi I ca. twice as long as high and one-fourth again longer than 
metatarsi. Dorsal setae fairly uniform, to 304, (Adult). 

Schongastia (Ascoschóngastia) indica Hirst 1915. 
(= Trombicula muris Walch 1932). 


No such seta in the angles in front of Sensillary area. Stem of sen- 
sillae very fine and body not so wide as in indica. Tarsi I ea. two-thirds 
as long again us metatarsi, and rather more than twice as long as high. 
Dorsal setae uniform to 0p. (Nymph). 


Schóngastía (Ascoschöngastie) lanius (Radford 1946). 
9. Sensillae fine and nude  .. [ ya YA b. "A ey 6 


Sensillae with barbs for entire ian or only basally, and then with 
eiliations distally, or with outstanding ciliations for the whole length 7 


6, 


ie 


10. 
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Posterior dorsal setae with a subapical setule longer than the other 
setules and as long as or longer than the setae themselves. Dorsal 
setae from 20 to 30p long, excluding the subapical setule. Tarsi I 
1-8 times as long as high and only slightly longer than metatarsi I. 
(Nymph). Schongastia (Schöngastia) Oudemansi (Walch 1922). 
(= impar Gunther 1939 — bedensis Gunther 1940, 
=muris Walch 1927 nec oudemansi Walch 1927). 
Dorsal setae pectinate without above subapical setule, with outstanding 
setules, to 304 long. Tarsi I twice as long as high, ‘metatarsi slightly 
longer ‘than tarsi are high. (Nymph). 
Schöngastia (Sehóngastia) maldiviensis Radford 1946. 


Dorsal setae pectinate without above subapical setules, with outstand- 

ing setules of moderate length to 56,5 long. Tarsi I 1-64 times as long 

as high and metatarsi I not as long as tarsi I are high. (Nymph). 
Schéngastia (Schöngastia) wieta Gater 1938. 


Sensiliae with only barbs for their entire length. Dorsal setae 15 to 
25u long, Tarsi I 1-7 times as long as high, and 1-3 times as long as 
metatarsi. (Nymph) (after Walch). 
Schöngastia (Schóngastia) schuffneri (Walch 1922). 

Sensillae with outstanding ciliations for the whole length, DS poster- 
iorly to 164. Front tarsi 1:7 times as long as high and one-sixth as 
long again as metatarsi. 

Schöngastia (Aseoschöngastia) malayensis Gater 1932. 


Sensillae ciliated distally, basally with or without barbs - 3. 8 
Sensillae very fine ,. ya N E 4i 9 
Sensillae fairly and more or less Wakay thick with shart ciliations 

or barbs basally and long eiliations distally .. és ^ jos ` it 


With a long nude seta in each angle in front of sensillary area. Sen- 
sillae minutely barbed basally and with 8-10 long eiliations distally. 
Dorsally setae from 20-30, posteriorly. Tarsi I twi ice as long as high 
and twice as long as metatarsi. 

Schóngastia (Schóngastia), oculicola sp. n, 
Without such seta in angles of crista. Sensillae distally with mye! 
short ciliations. Dorsal setae from 25p to 904 posteriorly. Tarsi I 2° 
times as long as high and 1-33 times as long as metatarsi, 

Schöngastia westraliensis (Wom. 1934). 


Posterior dorsal setae to 964 long and ending in a terminal setule 
ca. one-fifth entire length, Tarsi I 1-75 times as long ag high and 
1-6 times as long as metatarsi, (Nymph.) 
Schöngastia (Ascoschóngastia) mutabilis (Gater 1932). 
Posterior dorsal setae to 50u long, tapering with normal outstand- 
ing setules, without especially long terminal setules. Tarsi I nearly 
twice as long as high, and 1-17 times as long as metatarsi. (Nymph.) 
Schöngastia ( Ascoschéngastia) nadchatrami sp. n. 
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SCHONGASTIA (ASCOSCHÖNGASTIA) INDICA Hirst 1915. 


Schongastia indica Hirst 1915, Bull. Entom, Research, 6, 183, 


Trombicula muris Walch 1922, Kitasato Archiv. Exper. Med., 5, (3); non 
murts Walch 1923 (24), Trans. Vth. Bien. Cong. Far East. Assoc. Trop. 
Med., (Singapore), 621, fig. 31-33. 


Trombicula owlemansi Walch 1923 (24), Trans. Vth. Bien. Cong. Far East. 
Assoc. Trop. Med., 623, fig, 34-37; non owdemansi Walch 1922, Kitasato 
Archiv. Exper. Med., 5, (3); non oudemansi, Fletcher, Lesslar and Lewth- 
waite, 1928, Trans. Roy. Soc, Trop. Med. & Hyg., 22, 161. 


Schöngastia indica, Walch 1927 Geneesk, Tijds. v. Ned. Indie, 67, (6), 924. 


Neoschóngastia indica, Womersley and Heaslip 1943, Tr. Roy. Soc. S, Austr., 
67, (1), 118; Radford 1946, Parasitol., 37, (1-2), 51, fig. 26 ae; Wharton 
1946, Sejenee, 104, (2,691), 76-77. 


Ascoschöngastia indica, Wharton 1946, Ecol. Monog. 16, (3), 153-184. 


Plate 100, fig. G-K. 


The adults and nymphs of this species are well known. Walch was the 
first worker to succeed in rearing nymphs from larvae, but unfortunately, the 
difficulty of ensuring that the larvae are only of the one species before rearing, 
and thus establishing true correlation of nymphs with larvae led him to be 
mistaken in his resulting conclusions. More careful rearing of larvae to 
nymphs and adults, and of larvae from eggs laid by known adults by other 
workers, notably C. D. Radford, G. M. Kohis, and in particular carefully con- 
ducted research by G. W. Wharton 1946, has definitely established all the 
different stages, egg, larva, nymphochrysalis, nymph, imagochrysalis, and adult 
of both sexes, in this species. 

Walch in his experiments, in all probability had larvae of two species in 
the tubes, viz. indica Hirst (= muris Walch) and oudemansi Walch. In 1946, 
the nymph of indica was described by Radford from larvae from Addu Attol, 
Maldive Islands, from which locality oudemansi is unknown. Thus, it was seen 
that the form of the sensillae as figured by Walch for oudemansi are as in 
indica and his figures for muris (indica) are really applicable to oudemamsi, 
More recently Wharton (1946) working on this species at Guam, Mariana Is., 
has not only established all the stages as stated above but has deseribed the 
external morphology in a very detailed manner. Further he has by experi- 
ment and careful observation contributed very greatly, not only to our know- 
ledge of the bionomics of this particular species, but inferentially also to that of 
the Trombiculidae as a whole. 
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The deseriptions of the adult and nymph from the specimens examined, one 
adult and one nymph from the Maldives, and 5 nymphs reared by Major G. M. 
Kohls from larvae found on Dactylopsila sp., from Dobodura, New Guinea, 
1944 (No, 261) are as follows: 

Adult. SB 42,4. Crista 90y long, ratio erista to SB — 2-14. Sensillae 
964. Tarsi I 1094 by 54u, ratio length, height = 2-0; metatarsus I 88, long, 
ratio tarsus I, metatarsus E = 1-24, Dorsal setae fairly uniform at 18y to 25% 
long. 

Nymph. SB 30». Crista 85# long (Maldives 754), (Radford 93,), ratio 
crista to SB — 2-8. Sensillae 75% (Maldives 555), (Radford 684). Tarsi I 
60 by 30. 

This species is rather small, reddish in life, and of the usual figure of eight 
form. Crista rather short with the subposterior sensillary area triangular with 
posterior apex, and a pair of lightly clavate or spathnlate sensillae with 
setules; the epistome is rounded with fine teeth and 1 long eiliated seta. Palpi 
somewhat slender; tibia with the usual 3 aecessory spines at base of elaw, and 
1 other about midway between base of elaw and articulation of the palpal tarsus, 
all on the inner side of palpi. Chelicerae finely serrate on inner margin. Eyes 
quite absent. The sternum is entire, roughly pentagonal, without any evidence 
of individual precoxal plates. The front tarsi are from 2 to 2-5 times as long as 
high, widest proximally, then slightly tapering. Dorsal setae short, fairly uni- 
form, with long outstanding setules the whole length. In the male sex (aecord- 
ing to G. W. Wharton 1946) on the genitalia on each side and arising between 
the second and third genital dises is a long curved ciliated and specialized seta. 

Schóngastia (Ascoschöngastia) indica is apparently a widely distributed 
species, larvae having been recorded from India (Hirst), Ceylon (Radford), 
Maldives (Radford), Burma (Audy), Sumatra (Walch), Malaya (Gater), New 
Guinea (Womersley and Heaslip, Gunther and others), Australia (Womersley 
and Heaslip), and it oeeurs also in the Philippines, The nymphs and adults 
have been reared by Walch, Radford, Kohls, Wharton and Carver, and Jaye- 
wiekreme. In the field, however, adults have only rarely been found, possibly 
«ue to their association with tree-climbing rats, for adults have been taken in 
the debris of rats’ nests in the tops of coconut palms (Radford), 


SCHÖNGASTIA ALGERICA (André 1932). 


Thrombicula algerica André 1932, Bull, Soc. Zool. France, 59, 284-88. 
Plate 100, fig. L-O. 


In 1932 Dr. Mare André described and figured the adult of Thrombicula 
algerica from date palms in Algeria. Through his very great kindness I have 
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been able to study the type specimen and to compare it with adults of indica 
from Ceylon. 

This species is very close to, and may possibly be synonymous with indica, 
in the short rather thickened to clavate sensillae, the form of the erista, of the 
epistome, and in leg dimensions and the length and form of the dorsal setae. 
The main points of difference are that the sensillae are rather more definitely 
clavate and with shorter ciliations than in indica, that the specialized seta on 
each side of the erista in front of sensillary area is. absent, and that the ratio 
of length to height of the front tarsi is somewhat greater. 

The data as given by André are: 

Length 1,0804, width 405-4704. Dorsal setae 20-304 long, Leg I 5402, 
tarsi 1504 long by 60. high, metatarsi 1104 long. Tibia with 3 accessory spines 
at base of claw and articulation of palpal tarsus. Epistome as in indica. In 
Sig, Thor and Willmanns” recent work (aDs Tierreich Lfg. 71b, 1947), the 
palpal tibiae are stated as ‘‘median hinter der Kralle 4 Dornen.’’ This includes 
the 3 spines at base of elaw and one further away as stated above. 


SOHÓNGASTIA (SCHÖNGASTIA) OUDEMANSI (Walch 1922). 


Trombicula oudemansi Walch 1922, Kitasato Archiv. Exper. Med., 5, (3), 
(larva); non Walch 1924, Trans. Vth. Bien. Congr. Far East. Assoc. Trop. 
Med. (Singapore), 623 (nymph). 

Trombicula muris Walch 1924, Trans. Vth. Bien. Congr. Far East. Assoc., Trop. 
Med. (Singapore), 621 (nymph) ; non Walch 1922, Kitasato Archiv, Exper. 
Med., 5, (8), (larva). 

Schéngastia indica Hirst 1915, Bull, Entom. Res, 6, 183 (larva); Walch 
1927, Geneesk. Tijds. v. Med. Indie, 67, (6), 924, (larva). 


Neoschóngastia impar Gunther 1939, Proc. Linn. Soc. New South Wales, 64, 
(1-2), 85, (larva); Womersley and Heaslip 1943, Tr, Roy. Soc. Š. Austr., 
67, (1), 116 (larva). 
Neoschüngastia bodensis Gunther 1940, Proc. Linn. Soc. New South Wales, 65, 
(5-6), 482, (larva). 
Plate 101, fig. F-L. 


This species was first reared to the nymph by Walch, but unfortunately 
he was apparently misled in his association of the larvae with the correspond- 
ing nymph (see remarks under Ascoschóngastia indica) and his description and 
figures of oudemansi nymph refer and correspond to indica (muris) and vice 
versa. The species. has more recently been reared to the nymph by Major G. M. 
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Kohls from larvae on rats, at Dobodura, New Guinea (25 April, 1944, No, 253), 
which larvae were determined as impar Gunther. As shown under the diseus- 
sion of the larvae, however, the chelicerae of both impar and bodensis are ser- 
rate, and these two species are both synonymous with oudemansi Walch, 

The deseription of the nymph from 4 specimens reeeived from Major 
Kohls is as follows; 

Description. of Nymph. Length 4704, width across propodosoma 2404, 
across hysterosoma 2704, Crista typical of Schöngastia, to 904 long, with tri- 
angular sensillary area, and paired nude filamentous sensillae to 1204 long and 
bases 404 apart. Eyes quite absent. Chelieerae finely serrated on inner mar- 
gin. Palpal tibia with 2 accessory spines at base of claw. Legs all shorter than 
body, with I the longest and strongest; I 400p long, II 2604, III 2804; IV 3204; 
tarsus I 904 long by 504 high, ratio length to height 1-8; metatarsus I 80, ratio 
length tarsus I to metatarsus I — 1-12. Dorsal setae fairly uniform, to 30» 
long, with strong outstanding setules, one of which at the apex is exceptionally 
long, and as long as the posterior setae themselves; in Walch’s fig. 36 (1924) 
which appears may be correctly given as oudemansi, a subapical seta is shown 
as slightly longer than the others, but otherwise the above characteristic 
appears to have been overlooked by Walch. 

Loc. This species is known from Deli, Sumatra (Walch), New Guinea 
(Gunther, Kohls), and Borneo (Gunther). 


ScHONGASTIA (ASCOSCHÖNGASTIA) MALDIVIENSIS (Radford 1946). 
Schóngastia maldiviensis 1946, Parasitology, 37, (1-2), 48 (larva), 51, (nymph). 
Plate 102, fig. A—L. 


Radford’s deseription of the larvae and more particularly of the nymph 
of this species are unfortunately rather inadequate although the figures are 
more satisfactory. The species was described from a lizard and also from 
rats from Addu Attol, Maldive Islands. The following remarks and data are 
from a nymph reared from larvae and kindly presented to me by Dr. Radford. 
The erista as seen, and as figured by Radford has the typical triangular form of 
the genus Schöngastid. The sensillae are about as long as the crista (given as 
93,5), and are nude with their bases 304 apart. The epistome is rounded, with 
fine denticulations, and one seta. The chelicerae are finely serrate on the inner 
margin. Eyes absent, Palpi rather slender; tibia with 2 accessory spines at 
base of claw. The dorsal setae are short, to 25a thickest medially, and with 
setules. In the specimen examined, the erista is 594 long, SB 26, and the 
posterior dorsal setae to 30p, slender, not thickened medially as in Radford's 
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figure, with outstanding setules, Tarsi I 904 long by 454 high, metatarsi I 524 
long. 

Loe. So far, only known from Addu Attol, Maldive Islands. A solitary 
adult collected by S. L. Kalra, at Gudalur, India, 23 Aug. 1947 has been kindly 
sent to me for study by Dr. C. D. Radford. This specimen appears to be the 
adult of Radford’s maldiviensis, but further material of both adults and larvae 
from the same locality are required to put this beyond question. The specimen, 
however, is described and figured herewith, and the figures may be compared 
with those given of a nymph from the Maldives, 

Description of the Adult 2. Length 8504; width across propodosoma 
450p, across hysterosoma 5204. Colour in life unknown. Crista elongate, 1824, 
with a triangular posterior sensillary area, with fine, nude, filamentous sen- 
sillae, ea. 1004 log, and their bases 58. apart. Epistome rounded-conical with 
strong dentienlations, and 1 ciliated seta. Eyes quite absent. Palpi stout, with 
stout elaw with 3 accessory spines at base of elaw and another midway on 
outer margin of tibia; tarsus widest medially, and not reaching tip of claw. 
Legs I stronger and longer than rest, 715a, 11 and III 455%, IV 5904; tarsi I 
182, long hy 104» wide, metatarsus I 1304 long. No precoxal plates on coxae I 
and with enclosed sternum. Dorsal setae fairly uniform, with strong eiliations 
and posteriorly reaching 404 in length. Genital aperture with 3 pairs of discs. 


SCHÖNGASTIA (SCHÓNGASTIA) SCHUFFNERI (Walch 1923). 


Trombicula schuffneri Walch 1923, Kitasato Archiv. Exper. Med, 5, (3), 
(larva); 1924, Trans. Vth. Bien. Congr. Far East. Assoc. Trop. Med., 
(Singapore), (nymph); 1927, Geneesk. Tijds. v. Neder. Indie, 64, (3), 
(nymph). 

Neoschöngastia schuffneri, Womersley and Heaslip 1943, Tr, Roy. Soc. S. Austr., 
67, (1), 117 (larva). 

I Plate 101, fig. M-O. 

The nymph is still only known from those reared by Waleh, and the 
following data and the figures are from his studies. 

Nymph, Length 426p, width across propodosoma 202p, across hysterosoma 
2124. Colour in life orange red. Dorsal setae colourless, more or less tapering, 
ciliated, from 15 to 25. long. Crista 52, long, with sensillae 1114 long and 
with minute barbs basally, slightly longer distally, sensillae bases 25, apart. 
Palpal tibia with 2 accessory spines at base of claw. Eyes absent. Epistome 
rounded with fine denticulations and 1 seta. Chelicerae serrate on inner mar- 
gin. Legs all shorter than body, I 2734 long and stronger than others, II 147, 
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YI 1324, IV 1774; tarsus I 1:7 times as long as high, and 1-3 times as long 
as metatarsus I. Sternum entire, without trace of precoxal plates. 

In the form of the sensillary area this species belongs to Schöngastia. It 
can be recognized from other known adults or nymphs by the characteristically 
barbed sensillae as in the key. 


SCHÖNGASTIA WESTRALIENSIS (Womersley 1934). 


Microtrombidium westraliense Womersley 1934, Rec. S. Aust. Mus,, 5, (2), 188. 
Plate 104, fig. A-F, 


As this species has the characteristic facies of the Trombiculidae and a 
triangular sensillary area of the erista it is now placed in the genus Schóngastia 
Ouds. It is still only known from the unique speeimen from under a stone, 
Mundaring Weir, Western Australia, August 9, 1931 (H.W.). 

The species is separated as in the key and a re-description is as follows: 

Adult. Of typical Trombieulid facies. Size moderate, length to 1-2 mm.; 
width across propodosoma 800p, across hysterosoma 930p. Crista 165, long, 
with subposterior triangular sensillary area with posterior apex, and carrying 
a pair of filamentous sensillae 1204 long, their bases 48u apart, and ciliated 
distally. Epistome rounded with fine denticulations and 1 seta, Eyes absent. 
Chelicerae finely serrate on inner edge. Palpi moderately stout; tibia with 3 
accessory spines near base of claw, and one other more basad, Sternum entire, 
without trace of precoxal plates. Legs all shorter than body, I the longest and 
strongest, 8404 long, II 530%, HI 5304, IV 670p; tarsi I elongate, 200p long by 
901 high, ratio = 2-22; metatarsus I 1504 long, ratio length tarsus I, metatarsus 
I=1:33, Dorsal setae tapering, 254 anteriorly gradually Increasing to 90x. 
Colour in life reddish. 


SCHÖNGASTIA (SCHÖNGASTIA) OCULICOLA Sp. n. 
Plate 103, fig, G-L. 


Description of Nymph, More elongate but otherwise of typical Trombicu- 
Hd facies. Length of uewly-emerged specimens to 5804; width across propo- 
dosoma 3424, greater than across hysteromosa 260%. Crista linear 702 long, 
with triangular sensillary area enclosing a dumb-bell shaped areola, and fur- 
nished with filamentous sensilläe, 754 long, basally with minute indistinct 
barbs and distally with 8-10 long branches; sensillae bases 31, apart; on each 
side of the stem of the crista is a single long seta, nude or apparently nude. 
Epistome not visible in preparations but with 1 ciliated seta (in one specimen 
2 setae). Eyes entirely absent. Palpi stout; tibia with strong claw flanked at 
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its base by two accessory-spines which are almost as large, long and strong as 
the claw; a third strong spine midway between base of claw and articulation of 
tibia; chelicerae with fine inner serrations. Legs 1 the longest and strongest, 3504 
long, II 2204, 111 220p, IV 2604; tarsi I 91z long by 45-5% high, metatarsi I 
45-54 long. Sternum entire; no precoxal plates. Dorsal setae uniform, 20-22, 
long, tapering with few long outstanding setules. Genital discs 2 pairs. 

Remarks. The above description is from 4 specimens reared by Mr, S. H. 
Jayewickreme from larvae from the conjunctival sacs of Leggada booduga ful- 
uidiventris from Nalanda, Ceylon, July 1944. The correlation was checked 
against recovered larval pelts. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) MALAYENSIS (Gater 1932). 


Neoschöngastia malayensis Gater 1932, Parasitology, 24; Womersley and Heas- 
lip 1943, Tr. Roy. Soc. S. Austr., 67, (1), (as larvae). 


Plate 104, fig. GJ. 


Description of Nymph. Of typical Trombicula facies. Colour in life ? 
Length to 416y, width across propodosoma 260p, across hysteromosa 2862. 
Crista linear, 84 long, with subposterior triangular sensillary area with the 
apex posteriad; sensillae to 56x long with outstanding ciliations for the whole 
length, and the bases 424 apart; epistome rounded conical, dentate with seta 
16p long. Eyes absent. Chelicerae with finely serrate dorsal edge. 'Palpi 
fairly stout; tibia with single claw and two strong accessory spines at base. Legs : 
I stronger than rest to 3254 long, IT 234p, TIT 234u, IV 2604; claws normal; 
precoxal plates absent; tarsus I 70% long by 424 high, metatarsus I 61-65 
long. Dorsal setae uniform, 16, long, tapering, with outstanding setules. Geni- 
tal dises 2 + 2. 

Loc. Reared by Dr. Audy and his colleagues from larvae on Rattus canus 
from Kepong Forest Reserve, and Bk. Langan, Selangor, P.M.S., March, 1950, 

Remarks, As with other species of the genus, S. (A.) malayensis in the 
nymph can only be separated on somewhat intangible features as in the key. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) LANIUS (Radford 1946). 


Neoschéngastia lanius Radford 1946, Proe. Zool Soc. London, 116, (2), 262, 
fig. 23-24 (as larvae). 
Plate 102, fig. M-P. 
Description of Nymph. Unfed, length to 7804, width across propodosoma 
383u, across hysterosoma 4124. Colour in life ? Crista elongate, 118. long 
with subposterior, laterally rounded, sensillary area; with SB 32, and sen- 
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sillae yery thin basally then thickening until near the tip where they taper to a 
point, to 100. long and furnished with short sparse ciliations; epistome more 
or less conical, very indistinct and dentate, epistomal seta 224 long. Eyes 
absent. Chelicerae finely serrate on inner margin, Palpi as figured, with 2 
accessory strong spines at base of claw and a strong seta on outer side; the 
tip of the palpal tarsus with a unde S-shaped seta, and the sensory rod on the 
outer side unusually long. Legs I 486, long, II 2944, III 3124 IV 355%; tarsi I 
1024 long by 48, high, metatarsi I 644. Dorsal setae peetinate, short, poster- 
iorly to 224, with sparse strong ciliations. 

Remarks. A number of nymphs have been reated by Mr. K. L. Cockings, 
from larvae identified as lanius Radford and the identification checked against 
the recovered larval pelt, The larvae were from Rattus rattus brunneusculus 
from Imphal, Burma, 1945. 


SCHÖNGASTIA (ASCOSCHÖNgASTIA) Komusı (Philip and Woodward 1946). 


Neoschüngastia kohlsi Philip and Woodward 1946, Amer. J. Trop. Med., 26, 
(2), 159, fig. B. and D. (as larvae). 


Plate 101, fig. A-E. 


As reported in the Larval Section of this paper, the larvae of this species 
13 common in the Imphal district of Burma, and I am indebted to Lt.-Col. J. R. 
Audy and his colleague, K. L. Cockings, for the opportunity of describing here 
the nymph, a number of specimens of which Mr. Cockings was successful in 
rearing. As with other groups of Trombiculidae the specific characters of the 
nymphs (and adults) are anything but easy to determine. It is believed, how- 
ever, that this and other species may be separated as in the key. 

Description of Nymph. Facies as in typical Trombicula, Colour in life ? 
Length (newly emerged) 7804; width across propodosoma 385p, across hystero- 
soma 3974. Crista elongate, length excluding epistome 964, with epistome 
1184; with typical shape of sensillary area, with SB 224, and sensillae 702 
long, broadened and lanceolate from ca. one-quarter trom base, and tapering to a 
point apically and with short barbs basally ana longer, but short ciliations on 
body. Epistome rounded conical, dentate, with one seta 184 long. Eyes 
absent. Chelicerae with finely serrate inner margin. Palpi normal, tibia with 
two strong accessory stout spines at base of claw, and another strong spine on 
outer surface; tarsi with only 1 nude apical spine, and the sensory rod on 
outer surface longer than usual. Legs I longer and stronger than rest, 397p, 
II 2804, TII 280p, TV 3554; tarsi I 1124 long by 58» high, metatarsi I 64u long. 
and not more than half the height of tarsi wide. Dorsal setae uniform, peetin- 
ate as figured with strong setules, to 20u long posteriorly, 
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SCHÓNGASTIA (ASCOSCHÖNGASTIA) MUTABILIS (Gater 1932). 


Neoschóngastia mutabilis Gater 1932, Parasitology, 24; Womersley and Heaslip 
1943, Tr, Roy. Soc. S. Austr., 67, (1), 111, pl. VIT, fig. 5 (as larvae), 


Plate 103, fig. A-F, 


This species is so far only known from a single nymph reared by Mr, K. L. 
Cockings from what was thought to be a larva of lanius Radford, and from a 
rat from Imphal, 22/12/1945. The pelt, as far as the scutum and palpal setae 
are seen, appears to be that of S, (4.) mutabilis (Gater), and the nymph as 
in the following deseription is very different from & number of other reared 
nymphs from lanius larvae. 

Description of Nymph. Of typical Trombicula facies. Length 6404; width 
across propodosoma 3264, across hysterosoma 3554. Crista elongate with sub- 
posterior sensillary area, length excluding epistome 86», with epistome 1125; 
epistome rounded-eonieal with 1 ciliated seta 25» long, and dentate margin; 
sensillae thick with parallel sides, short barbs basally and long setules distally, 
to 80, long and bases 324 apart. Eyes absent. Chelicerae with finely serrate 
imner margin. Palpi with 2 strong accessory spines or claws at base of claw, 
and a nude spine on outer surface; sensory rod on outer surface of tarsi rather 
long, apical spine single. Dorsal setae of two forms, shorter anterior setae 
25p long, with strong setules and ending in a long fine setule, about one-fifth 
of total length. Genital dises two pairs. Legs I longer and stronger than 
rest, 360p, II 255p, III 255u, IV 3104; tarsi I 994 long by 574 high, metatarsi I 
61, long. 


SCHÖNGASTIA (ASCOSCHÖNGASTIA) AUDYI sp. n. 
Plate 105, fig. F-I. 


Description of Nymph. Of typical Trombicula facies. Length to 4052; 
width across propodosoma to 195%, across hysterosoma to 260,4. Crista elon- 
gate, 704 long, with subposterior, roughly triangular sensillary area, with paired 
narrowly elavate or lanceolate sensillae furnished with short setules; sensillae 
bases 28. apart. Epistome probably rounded-conical and dentate; epistomal 
seta 20» long. Eyes absent. Chelicerae serrate on inner edge. Palpi small, 
tibia with simple claw and two accessory spines at base of claw. Dorsal setae 
short and rather sparse, mainly 154 long, but on extreme posterior to 254; 
with rather prominent outstanding setules. Leg I longer and stronger than 
rest, 3054 long, II and III 175,4, IV 227p; tarsi I as figured, 70p long by 334 
high; metatarsi I 424 long and as high as tarsi I. No precoxal plates on leg I, 
but sternum enclosed posteriorly. Genital discs 2 pairs, 
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Loc. Described from 6 nymphs reared by Mr. K. L. Cockings in Malaya, 
from larvae from Callosciurus nigrovittatus and C. notatus, from Bukit Lagong 
Forest Reserve, Kepong, Malaya 1950. The nymphs were correlated with the 
larval pelts. 

Remarks. Can be distinguished from other nymphal species as in the key. 


SCHONGASTIA (SCHONGASTIA) viera Gater 1932, 


Schóngastia vista Gater 1932, Parasitology, 24, 154; Womersley and Heaslip 
1943, Tr. Roy. Soc. S. Austr., 67, (1), 103; Sig Thor and Willnann 1947, 
Das Tierreich, 71b, 308. (As Tarvae). 


Plate 105, fig. A-E. 


Description of Nymph. Of typical Trombienla facies. Length 3604; width 
across propodosoma 208%, across hysterosoma 2664. Crista elongate, to 984 
(exel, epistome) with subposterior, roughly triangular sensillary area; with 
paired long and apparently entirely nude sensillae to 1124 long, their bases 
36, apart. Epistome rounded-conical, dentate, with epistomal seta 56u long. 
Eyes absent. Chelicerae with finely serrate inner edge. Palpi with simple 
tibial claw and two accessory spines at its base, Dorsal setae gradually increas- 
ing in length posteriorly to 565 long, not very tapering, with long outstanding 
setulés. Legs I longer and stronger than the rest, to 312u, II and IJI 1954, 
IV 2604; tarsi I ovoid, 78-44 long by 47-6p high; metatarsi I 44-8, long. 
Sternum entire, with no precoxal plates on leg I. 

Loc. Described from two nymphs reared by Mr. K. L, Cockings of the Bri- 
tish Serub typhus Research Team in Malaya from larvae from Rattus r. diardı 
from Kuching, Sarawak, 1950. The nymphs were correlated with the larval 
pelts. 

Remarks. As with most species, the nymphs can only be geparated from 
others on very intangible characters as in the tentative key given here. 


SCHÖNGASTIA (ASCOSCHÓNGASTIA) NADCHATRAMI Sp. m. 
Plate 114, fig. DF. 


Description of Nymph. Of typical Trombicula facies. Length to 8044, 
width across propodosoma 4024, across hysterosoma 469p. Crista elongate 196p 
including epistome, with subposterior sensillary area, sensillae bases 604 apart; 
sensillae 1004, ciliated distally; epistome dentate and rounded-conical with 
one ciliated seta. Eyes absent. Chelicerae finely serrate on inner margin. 
Palpi normal, with single tibial claw and a pair of accessory spines at báse of 
claw. Dorsal setae thickly disposed, gradually lengthening from 23, anteriorly 
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to 504 posteriorly, with strong ciliations. Legs: I longer and stronger than the 
rest, to 777u, II 5364, III 5364, IV 6022; tarsi I elongate oval, 1614 long by 
574 high, metatarsi I 1374 long; no preeoxal plates. 

Loc. Two nymphs reared by Mr. Nadchatram of the Scrub Typhus Re- 
search Unit, LM.R. Kuala Lumpur from larvae from Rattus sabanus from Ulu 
Langat, F.R, Selangor, 1950. The nymphs were checked aguinst the larval 
pelts. 

Genus NEOSCHONGASTIA Ewing 1929. 
Neoschöngastia Ewing 1929. A Manual of External Parasites, 187; Wharton 

and Hardcastle 1946, J. Parasitol., 32, (3), 286—322. 


Paraschöngastia Womersley 1939, Tr. Roy. Soc. S. Austr., 63, 165. 
Genotype Schöngastia americana Hirst 1921. 


Ewing erected this genus for those larval species of Schdngastia in which 
the chelicerae did not possess teeth on the dorsal (inner) margin. In 1939 the 
genus Paraschöngastia Womersley was separated off for certain species in which 
there was a distinct ridge on the dorsal seutum anterior of the sensillae, The 
type of this genus was Neoschöngastia yeomansi Gunther 1939. Tt has since 
been shown, however, that N. yeomansi and N. americana are congenerie, and 
therefore Paraschéngastia is synonymous with Neoschóngastia. For the 
remainder of the species in Ewing’s Neoschöngastia the generic name of Asco- 
schóngastio has been assigued (Ewing 1946). 

The adult or nymphal stages remained unknown until Wharton and Hard- 
castle 1946, described the nymphs of two species from Guam and Okinawa in 
the Western Pacific. One of these, Neoschingastia carveri Wharton and Hard. 
castle, was reared from larvae definitely determined as the same species. The 
second one, however, is as yet specifically uncertain as the authors had larvae of 
both N. americana solomonis Wharton and Hardcastle and N. monticola Whar- 
ion and Hardeastle, m the rearing tubes. 

A third species of which the nymphs are known is Neoschöngastia gallin- 
arum (Kawamura and Yamaguchi 1921) from Formosa (Hatori) and Feder- 
ated Malay States (Fleteher, Lesslar and Lewthwaite). 

A diagnosis of the genus based on the nymphal stages is as follows, after 
"Wharton and Hardcastle 1946: 

Diagnosis of Genus. Nymph. With the facies of Trombicula. Sensillary 
area entire, not divided into sections by longitudinal ridges, and reniform with 
the hilus directed anteriorly. Striae extending over sensillary area. No eyes. 
Six setae on palpal segment IV. Two types of opisthosomal body setae, a long 
and a short, Pseudostigmatie organs or sensillae spathulate, although at times 
almost filiform. 
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Key to the Known Nymphal Species. 


1. Sensillae whip-like with thieker stem and fine flamentous lash, nude 
except for indistinet and sparse barbs on stem. Apex of sensillary 
area truncate. Epistome with 5 strong broad teeth and 2 setae. 
Palpal tarsus short, broader and truncate apically. Dorsal setae of 
two lengths, 27 and 50x. 
Neoschéngastia carveri Wharton and Hardeastle 1946. 
Sensillae narrowly or more widely spathulate with long or short 
eiliations L. n E P = YA E. e. E 2 


bo 


Sensillae very narrowly spathulate, with long ciliations. Posterior 
apex of sensillary area pointed. Epistome with 7 teeth and 1 seta. 
Palpal tarsus of normal shape. Dorsal setae of two lengths 20-23u 
and 50-70,. 
Neoschöngastia sp. (either americana solomonis Wh. and Hle. 1946, or 
monticola Wh, and Hle. 1946. 


Sensillae broadly spathulate or clavate, with short ciliations. Pos- 
terior apex of sensillary area pointed. Epistome rounded and den- 
tate. Dorsal setae of two kinds, mainly tapering to 16-20, but inter- 
spersed posteriorly with uniformly thick setae to 45y. 

Neoschóngastio gallinarum (Hatori 1920). 


NEOSCHÖNGASTIA CARVERT Wharton and Hardcastle 1946, 
J. Parasitology, 1946, 32, (3), 313. 
Plate 106, fig. Eyl. 


Description of Nymph (after Wharton and Hardeastle). Shape not quite 
typical of Trombicula in the unique speeimen as the shoulders were indistinet. 
Length 8504; width across propodosoma 3704, across hysterosóma 3504. Body 
thickly elothed with eiliated setae, and integuinent between setal bases striated, 
Crista with somewhat reniform sensillary area with hilus directed anteriorly; 
epistome with 7 strong teeth and two ciliated setae; sensillae 374 apart, and 
ca. 1004 long, filamentous, thicker on basal third and with a few minute barbs, 
distal two-thirds lash-like; cuticle over sensillary area folded and striate. Eyes 
absent. Palpi short and stout; genu wider than long; tibia with two accessory 
spines at base of claw; tarsus short, truncate and widest apically. Chelicerae 
serrated on inner (dorsal) edge. Legs I the longest; tarsus I 147, long by 504 
wide; metatarsus I 67, long, Dorsal setae of three types; the anterior setae 
finer than posterior setae which are either long, 50x, or short, 27x, arising from 
papillae, and tapering with short ciliations. Genitalia with 2 pairs of dises, 
the anterior pair being oval and longer than the posterior pair. 
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Loe. Only known from a single nymph reared from larvae from a reef 
heron Demagretta sacra from Port Ayayan, Quam, July 17, 1945, by R. K. 
Carver. The larval skin was identified and so correlated with the nymph. 
(Wharton and Hardeastle 1946). 


| NEOSCHÖNGASTIA sp. Wharton and Hardcastle 1946. 
J. Parasitology, 1946, 32, (3), 320. 


Plate 106, fig. J-M. 


Description of Nymph (after Wharton and Hardcastle 1946). Shape as in 
typical Trombicula, Length 670-7104; width across propodosoma 300-3902, 
across hysterosoma 340-3904. Body thickly clothed with ciliated setae. Interu- 
ment posteriorly with discs from which the setae arise, with striations between. 
Crista with reniform, striated sensillary area, the posterior angle of which is 
pointed; sensillae short, 604 approximately, lightly spathulate and with long 
fine ciliations; their bases 37-43p apart. Eyes absent. Epistome with 5 strong 
teeth and 1 seta. Chelicerae with the inner (dorsal) edge finely serrated. 
Palpi stout, genu about as long as wide, tibia with two strong accessory spines 
at base of claw; tarsus of normal shape and length. Legs all shorter than 
body, I the longest; tarsi I 120-133, long by 504-604 wide, metatarsus I 774 - 
to 96% long. Dorsal setae arising from dises, of two types, from 50-704 long 
and from 20-23, long, stouter and blunter than in carveri, thickly furnished 
with short ciliations. Genitalia with two pairs of subeireular discs. 
Loc. From larvae on a rock thrush, Monticola solitarius from Okinawa, 
16 June, 1945. As the authors had two species of larvae, Neoschöngastia. ameri- 
cana solomonis Wharton and Hardcastle, and Neoschóngastia monticola Wharton 
and Hardcastle in the rearing tube from which nymphs were obtained, they were 
unfortunately unable to assign the nymphs to either one of these species, 


NEOSCHÖNGASTIA GALLINARUM (Hatori 1920). 


Trombicula gallinarum. Hatori 1920, Taiwan Igakkai, No. 209, pl. II, fig. 1-6 
(larvae); Kawamura and Yamaguchi 1921, Kitasato Archiv, Exper. Med., 
4, 169; Fletcher, Lesslar and Lewthwaite 1928, Trans. Roy. Soc. Trop. 
Med. and Hyg., 22, 161. 

Neoschöngastia gallinarum, Sugimoto 1936, J. Jap. Soe. Vet. Sei, 15, 201; 
Wharton and Hardcastle 1946, J. Parasitol., 32, (3), 292. 
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Paraschöngastia gallinarum, Womersley and Heasitp 1943, Tr, Roy. Soc. S. 
Austr., 67, (1), 130. 


Plate 106, fig. A-D. 


The nymph of this species was originally reared by Kawamura and Yama- 
guchi from Formosan material. They did not very adequately deseribe it, 
although they gave certain data in tabular form, and fairly good figures of the 
crista, palpi, etc. The unusual clavate sensillae were particularly drawn atten- 
tion to. 

Apart from the reference the nymph does not appear to have heen observed, 
or at least, referred to by later workers, 

The larvae have been reported from Malaya, from fowls, as were Hatori’s 
Formosan material. 

Recently Dr. J. R. Audy at my request, kindly undertook to relocate this 
species in Malaya, and was successful in finding it on domestic fowls, in the 
I.M.R. compound at Kuala Lumpur. 

From these larvae Audy has successfully reared a nymph, which he has 
sent on to me for study. 

In the few features mentioned by Kawamura and Yamaguchi, this speci- 
men fully agrees with their description and figures. It ig to be noted that it 
is only a few setae posteriorly on the dorsum which reach 42-45, in length, 
most of the dorsal setae are from 16-204 long and more tapering. 

A re-description from the nymph examined is as follows: 

Description of Nymph. Of typical Trombicula facies, with a marked con- 
striction between propodosoma and hysterosoma. Length 6504, width across 
propodosoma 3254, across hysterosoma 3504. Crista short and linear with a 
posterior triangular sensillary area with paired, clavate, setulose sensillae 45% 
long by 8g wide, with their bases 344 apart; length of erista, excluding epis- 
tome, 78; epistome rounded-conical with dentate margin and one seta to 16u 
long. Eyes absent. Palpi moderately slender, tibia with curved claw and 
two stout spines at base of claw. Chelicerae with finely serrate inner (dorsal) 
edge. Dorsal setae rather sparse, of two kinds, mainly tapering to 16-204 
long, with outstanding setules, but posteriorly interspersed with uniformly 
thick setae, to 42-454 long, and with outstanding setules. Legs all shorter 
than body, I 338p, II 235p, III 2085, IV 235%; tarsi I 844 long by 39p high, 
metatarsi I 524 long. Genitalia with two pairs of ventral dises. 
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Subfamily. GAHRLIEPIINAE nom. nov.1 


for Walchimae Ewing 1946, J. Parasitol., 32, (5), 435-440. 


The subfamily Walchiinae was raised by Ewing for the genera Walchia 
Bwing 1931, Gahrliepia Ouds., 1912, Schéngastiella Hirst 1915 and Gateria 
Ewing 1938 on larval characteristics only, the adult or nymphal stages being 
then unknown. His diagnosis was as follows : 

**Pjercing part. of chelicerae blade-like, upeurved, without a row of dorsal 
teeth and extending beyond apex of basal cheliceral segment. Tracheae and 
spiracles absent. Dorsal plate without median or submedian seta, frequently 
extending backward over part of dorsum of abdomen and bearing one or more 
pairs of dorsal abdominal setae. Pseudostigmatic organs not simple setae but 
modified into true sensillae. Abdomen frequently constricted near middle, but 
never with a pair of postero-dorsal plates. Legs rather short; tarsi three- 
clawed, but one or two claws frequently much reduced. ”” 

In 1943, Womersley and Heaslip did not recognize the genera Schöngas- 
Hella and Gateria as distinct from Gahrliepie. In the present paper, the 
nymphs of species belonging to both Walchia and Schóngastiella are described 
for the first time, In addition, although the larvae have not been specifically 
determined, I have seen the uymphs of at least two species of Gateria from 
Burma collected by the American team during the war. 

All the above nymphs are very closely allied, only differing specifically in 
the details of the dorsal setae and the sersillae. They all agree, however, 
in possessing on the front tarsi, a peculiar subapical dorsal stump-like process, 
not found in any other group of the Trombiculidae. This feature is to be 
regarded as distinguishing in the nympha! (and probably also the adult) stage 
the subfamily Gahrliepiinae from the Trombiculinac, while as no other charac- 
ters can be found to separate the nymphs of Walchia, Gahrliepia, Schöngastiella 
and Gateria, these should be considered as synonymous, or at most, but sub- 
genera on the characters of the larval sentum. Thus the subfamily Gahrlie- 
piinae will contain only the genus Gahrliepia Ouds. 1912 with Typhlothrom- 
bium. manus Ouds. 1910 as genotype. 


1 As the type genus of Ewing’s subfamily is here considered as being congeneric und 
eynonymous with Gahrliepia Ouds. 1912, it becomes necessary under Art. 5 of the International 
Rules of Zoological Nomenclature to change the subfamily name. 
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Genus GAHRLIEPIA Ouds. 1912. 
Ent. Ber., 1912, 5, 237; Zool. Jahrb,, Suppl. 14, 1912, 
Genotype Typhlothrombidium nanus Ouds. 1910 (Larva), 


(Including Gahrliepia Ouds. 1912. Entom. Ber, Ned. Ent. Ver. 5, nom. nov. 
for Typhlothrombium Ouds. 1910, Ent. Ber. Ned. Ent, Ver. 3, 102, preoc.; 
Schóngastiella Hirst 1915, Bull, Ent. Res., 6, 183; Gateria Ewing 1938, 
J. Wash. Acad. Sei, 28, (6), 295; Gahrliepia Womersley aud Heaslip 
1943, Tr. Roy. Soc. S. Austr, 67, (1), 136; Walchia Ewing 1931, Proc. 
U.S. Nat. Mus., 80, (8), 10; Womersley and Heaslip 1943, Tr. Roy. Soe. 
S, Austr., 67, (1), 134), 

Diagnosis of Genus from Nymph. Shape typical of Trombicula, Crista 
linear, with widely transverse dumb-bell like sensillary area and paired fila- 
mentous sensillae. Eyes absent. Palpal tibia with 2 accessory spines at base of 
elaw. No precoxal plates. Sternum entire. Epistome rounded, denticulate, 
with 1 seta. Tarsi of leg I with a characteristic slump-like process dorsally and 


subapically. : | 
Nymphal Genotype Schöngastiella disparungws Ouds. 1929. 


Key to the Known Species of Nymphs. 


1. Sensillae with fairly long to long eiliations for the whole or Ji. of 
their length .. Ne xi za u u 
Sensillae with only short eiliations M š = 


. Sensillae with only short barbs on the basal fifth, and then long out- 
standing eiliations. Dorsal setae graduating from 16p long anter- 
iorly to 324 posteriorly. Tarsi of leg I half as long again as high, and 
half as long again as metatarsi. 

Gahrliepia (Walchia) disparunguis Ouds. 1929. 
Sensillae with only fairly long ciliations for their whole length. 
Dorsal setae to 28» long posteriorly. Tarsi and metatarsi of leg 1 of 
about the same proportions as above. 

Gahrliepia (Walchia) lewthwaitei Gater 1932. 
Sensillae with short barbs on basal half, and then long stiff setules. 
Dorsal setae to 304 long posteriorly. Tarsi of leg I two-fifths as long 
again as high, and half as long again as metatarsi, 

Gahrliepia (Walchia) rustica Gater 1932. 


3, Dorsal setae of two distinet sizes, 144 long anteriorly and to 35, pos- 
teriorly, stout, with strong setules. Tarsi half as long again ás high, 
and half as long again as metatarsi. 
Fahrliepia (Schóngastiella) ceylonica sp. n. 


Dorsal setae gradually increasing in length posteriorly 


e$ 1 


t2 
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4. Dorsal setae posteriorly to 644 long, thick with strong setules. Sen- 
sillae barbed on basal third then with short ciliations. Tarsi I 1:6 
times as long as high and slightly more than this longer than meta- 
tarsi. Gahrliepia (Schóngastiella) ligula (Radford 1946). 
Dorsal setae more slender ,. € " e » , 5 

5. Sensillae slightly lanceolate, being wider medially than bissily, with 
short eiliations. Dorsal setae to 304. Tarsi I 1-4 times as long as 


high, and 1-5 times as long as metatarsi. 
Gahrliema (Walchia) enode (Gater 1932). 


Sensillae not so, filamentous i^ e ' AR sh sh 6 
6. Sensillae rather thick, with short eiliations on basal half lengthening 
distally, Dorsal setae from 20 to 254 long, tapering, with outstanding 


setules. Tarsi I 1:6 times as long as high and as long as metatarsi. 
Gahrliepia (Schöngastiella) punctata (Radford 1946). 


Sensillae rather thick, basal third with barbs, distally with longer 
eiliations. Dorsal setae posteriorly to 304 long. Tarsi I 1-8 times as 


long as high, and 1-8 times as long as metatarsi. 
Gahrliepia (Gahrliepia) ciliata Gater 1932. 


Sensillae rather thick, but tapering, barbed on basal third, then with 
long ciliations. Dorsal setae posteriorly to 24), long, curved, with 
strong setules. Tarsi I 1:4 times as long as high and 1-68 times as 
long as metatarsi. Gahrliepia (Gahrliepia) ornata sp. n. 


Sensillae fine, with short ciliations. Dorsal setae to 324 long, with 
outstanding setules. Tarsi I 1-5 times as long as high, and 1-65 times 
as long as metatarsi. Gahrliepia (Gateria) hirsuta (Radford 1946). 


GABRLIEPIA (WALCHIA) DISPARUNGUIS (Oudemans 1929). 


Sehéngastiella disparunguis Ouds, 1929, Ent. Ber., 17, (165), 398. 
Walchia disparungwis, Womersley 1944, Tr. Roy. Soc. S. Austr., 68, (1), 101. 


Plate 107, fig. I-M. 


Description of Nymph. Shape as in typieal Trombicula. Colour in life 
whitish. Length to 450»; width across propodosoma 270u, across hysterosoma 
3004. Crista linear, 564 long, rather indistinct apically; epistome rounded with 
denticulations and 1 seta; sensillary area widely transverse, 65,2, with a short 
posterior apex, and paired filamentous sensillae with short ciliations basally, 
longer distally, to 90» long and their bases 54u apart. Eyes absent. Chelicerae 
with fine serrations on inner margin. Palpi rather slender, tibia with 2 strong 
spines at base of claw. Legs rather short, I the longest and strongest and 3004. 
long, II 210%, ITT 2104, IV 270u;tarsi I ovoid, 75p long by 54ı high, meta- 
tarsus I 54, long; tarsi I provided dorso-apically with a characteristic short 
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Description of Nymph. Of typical Trombicula facies. Length 420%; 
width across propodosoma 227p, across hysterosoma 256p. Crista short, length 
51u, epistome not discernible, sensillary area wider than anterior arm of crista, 
is long, and with sensillae bases 41. apart; sensillae short, 644, strongly but 
shortly ciliated and lightly thickened in middle three fourths, Chelicerae with 
inner edge finely serrate. Eyes absent. Palpal claw with 2 accessory spines at 
base, apparently no nude seta ór spine On Outer surface; tarsi with I apical 
nude seta. Legs I longer and stronger than rest, 3264, II 2134, III 255%, 
IV 2804; tarsi I with the dorsal and subapical process characteristic of the 
subfamily, 73p. long by 514 high, metatarsi 1 48. long. Dorsal setae to 304 
long, with long settles as figured. Genital discs two pairs. 

Remarks. Larvae from RB. r. brunneusculus from Imphal, Manipur State, 
India, Nov. 15, 1945. 


GAHRLEPIA (GATERIA) HiRSUTA (Radford 1946). 


Gateria hirsuta Radford 1946, Proc. Zool. Soc. London, 116, (2), 249 (as 
larvae). 
Plate 109, fig. D-H. 


A single nymph of this species has been sent to me for study by Lt.-Col. 
Audy, which was reared by Mr. K. L, Cockings and the recovered pelt deter- 
mined as a typical hirsuta Radford. 

As with other species of Walchta, Gateria, and Schóngastiella, the nymph 
cannot be separated generically from Gehrliepie and all are characterized by 
the peculiar process on tarsus I. 

Description of Nymph. Facies of typical Trombicula. Length (newly 
emerged) 497; width across propodosoma 241p, across hysterosoma 2564. 
Crista short, 484 long, epistome indiscernible, sensillary area. wider than arm 
of crista, with SB 40p apart; seusillae filamentous, 80% long, with short barbs 
basally and short ciliations distally. Eyes absent. Palpal claw with two 
accessory stout spines at base, and no outer spine on tibia; tarsus with only 1 
nude apical spine. Legs I longer and stronger than rest, 340, IT 1702, 111 1800, 
IV 2124; tarsi I short and stout, 80% long by 544 high, with a short dorso- 
apical blunt process; metatarsi I 48» long. Dorsal setae stout with strong 
setules, to 30% long, setules not as numerous as in enode. Genital discs two 
pairs. 

Loc. amd. Host. The larvae from which the above nymphs was reared was 
taken from a rat, at Imphal, Manipur State, India, 17 Dec., 1945 (K. L. Cock- 
ings). 
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claviform process; tarsi I and II with many long slightly curved ¡seusory rods 
as well as the ciliated setae. Tarsal claws unequal. Dorsal setae uniform, 
with long outstanding eiliations, from 164 anteriorly to 304 posteriorly and 
arising from closely adjacent. platelets. 

Loc. Described from type and two paratype nymphs reared from engorged 
larvae from rats from Dobodura, New Guinea, 6 June, 1944 (No. 385), by 
Major G. M. Kohls. 


GAHRLIEPIA (SCHÖNGASTIELLA) PUNOTATA (Radford 1946). 


Schöngastielle punctata Radford 1946, Proc. Zool. Soc, London, 116, (2), as 
larvae. 


For further larval synonymy see Larval Section. 
Plate 108, fig. K-O. 


This species from Manipur State, India, has hitherto only been known from 
the larvae. 

I have now been priviliged to study a number of nymphs reared from 
larvae in Ceylon by Mr, S. H. Jayewickreme, The nymph is here described 
and figured. 

In 1943 Womersley and Heaslip suggested that the larval genera Schön- 
gastiella Hirst and Gateria Ewing could not be generically separated from Gahr- 
liepia Oudemans, on the basis of the number and arrangement. of accessory setae 
on the scutum, as had been done by Ewing. 

In the present paper has been described the nymph of a species of Gahr- 
liepia (W. disparunguis (Ouds.)), and the genus defined for the nymphal 
and probably the adult stage by the structure of the erista, absence of eyes, 
and particularly by the presence of a peculiar stump-like process dorsal and 
subapical on the front tarsus. In the nymphs of Schóngostiella punctata 
described below, as well as in the nymphs of other species of Gahrliepia, 
Gateria and Walehia. described later, they are also to be found. It appears then, 
that not only are the characters used to separate these genera in the larvae un- 
sound, but that they cannot be separated generically at all in the later stages. 
These genera must therefore he regarded as synonymous with, or at most only as 
subgenera of, Gahrliepia, on larval features. 

Description of Nymph. Of typical Trombicula facies, Colour (in spirit) 
whitish. Length (of new emerged unfed nymph) 5804; width across propodo- 
soma 3254, across hysterosoma 3504. Crista short, linear, 70s, with broad sen- 
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sillary area; sensillae rather thicker medially, 84x long, basal third with minute 
barbs, then with strong, moderately long ciliations. Sensillae bases 45u apart. 
Eyes absent. Epistome conical-trianglar, denticulate, with 1 seta, Chelicerae 
normal, inner edge finely serrated. Palpi rather slender; tibia with 2 acces- 
sory strong spines at base of claw. Legs I longer and stronger than the rest, 
325, 11 240n, III 227p, IV 2924; tarsi I 785 long by 504 high with subapical 
dorsal stump, metatarsi 504 long. No distinctly defined sternum and no pre- 
eoxal plates. Dorsal setae uniform, short, 20-254, tapering with outstanding 
setules, and on conspicuous papillae. Genital dises 2 pairs. 

Remarks, Deseribed from 4 nymphs bred from larvae from around the 
vibrisae of MMillardia meltada meltada, Embilipitiya, Ceylon, Jan., 1945 (2 
specimens), and from same habitat on Bandicota malabarica, Nalanda, Ceylon, 
July, 1944 (2 specimens). 


GAHRLIEPIA (WALCHIA) RUSTICA Gater 1932, 

Gahrliepia rustica Gater 1932, Parasitology, 24, 167. 

Walchia rustica, Womersley and Heaslip 1943, Tr. Roy. Soc. S. Austr, 67, 
(1), 136; Sig Thor and Willmann 1947, as Tierreich, 71b, 337 (as 
larvae). 

Plate 107, fig, A-D. 


Description of Nymph. Of typical Trombicula facies. Colour in life ? 
Length 338u, width across propodosoma 160p, across hysterosoma 1824. Crista 
linear as figured, 44-8, long, sensory area dumb-bell shaped, as broad as entire 
length of crista and with only shallow posterior angle; sensillae very long, 884, 
with short eiliatious on basal half and long outstanding ciliations distally; 
epistome and epistomal setae not seen. Eyes absent, Chelicerae with finely 
serrate inner edge. Palpi normal, tibia with single elaw and two stout spines 
at base of elaw. Legs, I stronger than others, to 3124 long, II 195%, III 1822, 
IV 221,4; tarsi T 704 long by 50-4 high and furnished with the subapical dorsal 
stump-like process characteristic. of the genus; metatarsi I 47:6p long. Dorsal 
setae uniform, fairly long to 30x, tapering with strong outstanding setules. 
Genital dises 2 + 2. 

Loc. Described from some half-dozen nymphs sent to me by Dr. J. R. 
Audy and reared from larvae from Rattus r. jarak from Palau Jarak Is., in 
Malacca Straits, 26 Jan., 1950. 

Remarks. Distinguished as in the key. 
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GAHRLIEPIA (WALCHIA) LEWTHWAITEL (Gater 1932), 
Walchia lewthwaitei Gater 1932, Parasitology, 24 (larvae). 
Plate 107, fig. E-H. 


Description of Nymph. Of typical Trombicula facies. Length 4504; width 
across propodosoma 227,4, across hysterosoma 2924. Crista linear and short 
with wide subposterior sensillary area with a short angular posterior apex; 
total length of crista 56%, SB 484; sensillae 844 long with short eiliations in 
basal fourth, longer in remainder. Eyes absent. Chelicerae with finely ser- 
rated inner (dorsal) edge. Palpi fairly slender and normal, tibia with slender 
claw, aud two accessory spines at its base. Legs, I the longest and thicker 
than the rest, to 292, long, II 2084, III 2084, IV 260%; tarsi I short and 
broad, 64-44 long by 42:02 high, metatarsi I 44-8, long, aud not as high as 
tarsi; tarsi I furnished with the dorso-apieal stumpy proeess of the genus. 
Dorsal setae moderately sparse, tapering, to 284 long posteriorly, and with 
outstanding setules. 

Loc. Deseribed from the type nymph and 6 paratypes reared from speci- 
mens on E. whiteheadi and R. mulleri from edge of Menyala Forest Reserve, 
near Port Dickson, F.M.S., 21 Oct. 1949. The nymphs emerged 31 Oct. and 
1st Nov., 1949. 

Remarks. It does not seem possible to satisfactorily separate the nymph of 
this species from those of disparunguis in a key. It is very similar in dimen- 
sions of tarsi and metatarsi I but the dorsal setae are shorter and more uniform 
in length, 

The nymphs were reared by Mr. K. L. Cockings and checked against the 
recovered pelts. I am indebted to Dr. J. R. Audy and Mr. Cockings for the 
material from which the nymphal stage is described. 


GAHRLIEPIA (WALCHIA) ENODE (Gater 1932). 


Walchia enode Gater 1932, Parasitology, 24; enodis Womersley and Heaslip 
1943, Tr. Roy. Soc. S. Austr., 67, (1), 135 (as larvae). 


Plate 108, fig. A-E. 


This species has been reared to the nymph by Mr. K. L. Cockings from 
Imphal material and I am indebted to Lt.-Col. Audy for the opportunity of 
studying this material and deseribing the nymphal stage. 

The nymphs were correlated with the cast larval pelts. 
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GAHRLIEPIA (SCHÖNGASTIELLA) LIGULA (Radford 1946), 
Schóngastiella. ligula Radford 1946, Proc. Zool. Soc. London, 116, (2), 256 (as 
larvae). 
Plate 108, fig. F-J. 


This species is common in the region of Imphal, India, and Mr, K. L. 
Cockings has successfully reared a number of specimens through to the nymph, 
and checked the identification with the recovered larval pelts. I am indebted 
to Lt,-Col. Audy for the opportunity of examiuing and describing these 
nymphas. 

Description of Nymph. Facies of typical Trombicula form. Length 4004; 
width across propodosoma 2144; across hysterosoma 2424. Crista short, 974; 
epistome and seta indiscernible; sensillary area wide, with SB 57, apart, and 
sensillae 1204 long, filamentous with short ciliations. Eyes absent. Chelicerae 
with finely serrate inner edge. Palpal tibia with two accessory stout spines at 
base of claw; no nude seta on outer surface; tarsi with a single nude spine at 
tip. Dorsal setae pectinate with strong setules, from 304 long anteriorly to 
60, posteriorly. Legs I longer and stronger than rest, 3124, II 1854, III 171g, 
IV 213k; tarsi I 80p long by 514 high, and furnished with the characteristic 
dorso-apical stump-like process; metatarsi I 48u long. Genital discs two pairs. 


GAHRLIEPIA (SCHÖNGASTIELLA) CEYLONICA Sp. n. 
Plate 109, fig, A-C. 


Description of Nymph. Of typical Trombicula. facies. Colour in life 
unknown. Length to 5204 (newly emerged); width across propodosoma 260p, 
across hysterosoma 2904. Crista linear, 70% long, anterior arm short, sub. 
posterior sensillary area wide, with sensillae bases 54. apart; sensillae long, 
filamentous but moderately thick, with barlis on basal half and short. eiliations 
distally; no specialized setae in front of sensillary area. Epistome rounded- 
conical with dentienlations and 1 ciliated seta. Eyes absent. Chelicerae with 
finely serrate dorsal margin. Palpi fairly stout, tibia with 2 accessory spines 
at base of claw. Legs I longer and stronger than rest, 325% long, II 1954, 
III 1954, IV 220p; tarsi I 78u long by 52% wide and provided with a subapieal 
dorsal stump-like process; metatarsi I 524 long. Dorsal setae stout, not much 
tapering, and with numerous strong setules; of two sizes, anteriorly 14» long, 
posteriorly to 35a long, Genital dises 2 pairs. 
| Remarks. The above description is from one of four nymphs reared by 
Mr. S. H. Jayewickreme from larvae from the ears of Rattus +. kandiyanus 
from Nalanda, Ceylon, May, 1944, 
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GABRLIEPIA (GABRLIEPIA) CILIATA Gater 1932. 


1932 Parasitology, 24. 
Plate 115, fig, A-C. 


Description of Nymph. Of typical Trombicula facies. Colour in life ? 
Length 5364; width across propodosoma 268, across hysterosoma 3354. Crista 
rather short but elongate, 604 long, with subposterior sensillary area; sensillae 
bases 43. apart; sensillae rather thick, to 824 long, basal third with short barbs, 
distal part with longer ciliations; epistome difficult to see but apparently coni- 
cal with one seta. Eyes absent. Inner edge of chelicerae finely serrate. Palpal 
tibia with single claw and two accessory spines at base. Dorsal setae from 184 
long anteriorly to 30p posteriorly, rather straight with outstanding setules. 
Legs: I 402p, longer and stronger than the others, 11 and III 228,4, IV 260,; 
tarsi of leg I 90% long by 50% high, metatarsi I 50u long; tarsi I furnished with 
the usual dorsal apical stump-like process. Genital discs two pairs. 

Lec. A single nymph; provisionally identified by Mr, Nadehatram as 
cetrata Gater, but which is actually ciliata Gater, was reared by him from 
larva from Rattus sabanus from Ulu Langat Forest Reserve, Selangor, F.M.S., 
12 Aug., 1950. The nymph was checked with the larval pelt. 


GAHRLIEPIA (GAHRLIEPIA) ORNATA Sp. m. 
Plate 115, fig. D-F. 


Description of Nymph. Of typical Trombicula facies. Colour in life? 
Length 4964; width across propodosoma 268 across hysterosoma 320g, Crista 
rather short, 67, elongate, with subposterior sensillary area as figured; sen- 
sillae bases 404 apart; sensillae rather thick but tapering to 84 long, with 
short barbs on basal third then with long ciliations; epistome rather indistinct. 
but apparently conical and dentate with single ciliated seta. Eyes absent. 
Chelicera with finely serrate inner edge. Palpi slender, tibia with simple 
claw and two accessory spines at its base. Dorsal setae rather short, from 16. 
long anteriorly to 244 posteriorly, tapering, curved and with strong setules. 
Legs: I longer and stronger than rest, to 3354, II 92285, III 228u, IV 2810; 
tarsi of leg I rather oval, 84p long by 60,4 wide, furnished with the usual sub- 
apical subdorsal stump-like process of the genus; metatarsi I 504 long. Geni- 
talia with two pairs of dises. 

Loc. This very unusual larval species has been reared to the nymph by 
Mr. Nadehatram of the Serub-typhus Research Unit from larvae on Rattus sp. 
Ulu Langat Forest Reserve, Selangor, F.M.S., Sept., 1950. 
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LIST OF SPECIES 
(Ineluding Appendix). 


L. indicates known from larvae, N. from nymph, and A. from adult. 


* Species known as adult or nymph from other than the Asiatic-Pacific 
Region. 


Tragardhula acuscutellaris (Walch 1922), L.N.A, 

Tragardhula japonica (Tanaka 1930). L.N. 

Tragardhula tamiyat (Philip and Fuller 1950). L. 

Tragardhula fujigmo (Philip and Fuller 1950). L. 

Tragardhula nagayoi (Sasa 1950). L. 

Tragardhula mitamurai (Sasa 1950), L. 

Tragardhula geckobia sp.n. L. 

Tragardhula pentagona sp.n. L. 

Tragardhula gymnodactyla (Wom. and Kohls 1947). L. 
Tragardhula. velascoi. (Boshell and Kerr 1942). * L.N.A. 
Tragardhula attenuata (Michener 1946). * L.A. 

Tragardhula alleei (Ewing 1926). * L.N.A. 

Tragardhula nilotica (Ouds. 1904), * A. 

Tragardhula peruviana (Ewing 1926). * A. 

Ipatrombicula elegans (Wom, 1942). A. 

Speotrombicula trifurca (Ewing 1933). * A. 

Trombicula (Trombicula) minor Berl. 1905. A. 

Trombicula (Leptotrombidium) palpalis (Nagayo et al. 1919). L. 
Trombieula (? Leptotrombidium) keukenschrijveri (Walch 1922). L. 
Trombicula (Leptotrombidium) pallida. (Nagayo et al. 1919). L.A. 
Trombicula (Leptotrombidium) burnsi (Sasa 1950). L. 

Trombicula (? Leptotrombidium) intermedia (Nagayo et al. 1919). L. 
Trombicula (? Leptotrombidium) fuji Kuwato et al. 1950). L. 
Trombicula (? Leptotrombidium) lanceolata sp. n., Lawrence in MS. L. 
Trombicuta (? Leptotrombidium) parapalpalis sp. n. L. 

Trombicula (3 Leptotrombidium) macacus sp. n., Lawrence in MS. L. 
Trombicula (? Leptotrombidium) puta sp. n. L, 

Trombicula. (? Leptotrombidium) dux sp.n. TL. 

Trombicula (? Leptotrombidium) seutellaris (Nagayo et al. 1920). L, 
Trombieula (Leptotrombidium) deliensis (Walch 1992). LNA. 
Trombicula (Leptotrombidium) akamushi (Brumpt 1910). L.N.A. 
Trombicula (? Leptotrombidium) villosa sp. n. L. 
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Trombicula (? Leptotrombidium) tithwalensis sp. n. L, 
Trombicula (1 Leptotrombidium) bhimtalensis sp. u. L. 
Trombicula (? Leptotrombidium) longiseta sp.n. L.N. 
Trombicula (Leptotrombidium) fulleri (Ewing 1945). L.N. 
Trombicula (Neotrombicula) fordi sp. n., Lawrence in MS, L.N. 
Trombicula (? Neotrombicula) traubi sp, n. L. 

Trombicula (Neotrombicula) hastata (Gater 1932). L.N, 
Trombicula novae-hollandiae Hirst 1929, L. 

Trombicula (Neotrombicula) rara (Walch 1922). L.N. 
Trombicula (Trombicula) hirsti Sambon 1927. L. 

Trombicula (Trombicula) hirsti f. deliensis (Walch 1923). L. 
Trombieula (Trombicula) hirsti f. hakei Radford 1946. L. 
Trombicula (Trombicula) hirsti Ë. nissunensis Dumbleton 1947. L. 
Trombicula (3 Trombicula) sobrina sp. n. L. 

Trombicula (? Trombicula) ablephara sp. n. L. 

Trombicula (Trombicula) wichmanni. (Ouds. 1905). L.N.A. 
Trombicula anous (Wharton 1946). L. 

Trombicula pluvius (Wharton 1946). L, 

Trombicula lygosomoides sp. n. L. 

Trombicula (Trombicula) samboni (Wom. 1939). L.N.A, 
Trombicula (Neotrombicula) sarcina (Wom. 1944). L.N, 
Trombicula kanzalwanensis sp. n. L. 

Trombicula (? Trombicula) macropus Wom. 1936. L. 
Trombicula rior Gunther 1939. L. 

Trombicula (Fonsecia) coluberina (Radford 1946). L. 
Trombicula batut Philip and Traub 1950. L. 

Trombicula (Neotrombicula) munda (Gater 1932). L. 
Trombicula (Neotrombicula) spicea (Gater 1932). L.N. 
Trombicula (Neotrombicula) consueta sp. n. L.N. 

Trombicula parmifera sp.n. L. 

Trombicula lundbladi sp.n. L. 

Trombicula nissan; Dumbleton 1947. L. 

Trombicula jubbulporensis sp. n. L. 

Trombicula isshikit Sugimoto 1938. L. 

Trombicula khurdangensis sp. n. L. 

Trombicula (Neotrombicula) scincoides (Wom. 1944). L.N.A. 
Trombicula (? Neotrombicula) kohlst (Wom. 1944). L. 
Trombicula (? Neotrombicula) tovelli sp.n, L. 

Trombicula buxtoni sp. n. L. 

Trombicula naultini Dumbleton 1947. L. 
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Trombicula cervulicola Ewing 1931. L. 

Trombicula densipiliata Walch 1923. L. 

Trombicula taphozous sp. n. XL. 

Trombicula corvi Kaw. and Yam. 1921. L. 

Trombicula insolli (Philip and Traub 1950). L. 

Trombicula leveri sp. n. L. 

Trombicula (Neotrombicula) harrisoni sp.n. L.N. 

Trombicula piereci Ewing 1931. L. 

Trombicula (Trombicula) frittsi Wharton 1945, L.N. 
Trombicula kashmirensis sp. n. L. 

Trombicula incurva sp. n. L. 

Trombicula vietzi sp. n. L. , 

Trombicula. schmitzi (Ouds, 1914). L. 

Trombicula ( Leptotrombidium) myzantha sp. n. L.N. 
Trombicula (? Leptotrombidium) robusta (Gunther 1941). L. 
Trombicula rajoriensis sp.n. L, 

Trombicula sylvestris Audy and Traub 1950. L. 

Trombicula muridia sp.n. L. 

Trombicula bodensis (Gunther 1940). L, 

Trombicula gliricolens (Hirst 1915). L. 

Trombicula philipi sp.n. L. 

Trombicula (Leptotrombidium) burmensis (Ewing 1946). L.N. 
Trombicula southcotti sp. n. L, 

Trombicula quadriense Wom. and Heasp. 1943. L, 

Trombicula pelta sp. n. L, 

Trombicula (Neotrombicula) jayewickremet sp. n. L.N. 
Trombicula (Trombiculindus) cuneata (Traub and Evans 1951). L. 
Trombicula squamifera sp.n. I. 

Trombicula (Trombiculindus) squamosa (Radford 1947). L. 
Trombicula (Trombiculindus) foliacca (Traub and Evans 1951). L, 
Trombicula thori sp.n. L. 

Trombicula (Trombicula) batatus: (Linn. 1758). * L.N.A. 
Trombicula (Trombicula) helleri (Ouds. 1911). * L.A. 
Trombicula (Trombicula) splendens Ewing 1913. * A. 
Trombicula (Trombicula) vanommereni Sehierbeek 1937. * Tu.N.A. 
Trombicula (Trombicula) alfreddugesii (Ouds. 1911). * L.N.A. 
Trombicula. (Trombicula) jacoti. nom. nov. * A. 

Trombicula (Neotrombicula) inopinatum (Ouds. 1909). * LN. 
Trombicula (Ncotrombicula) autumnalis (Shaw 1790). * L.N.A. 
Trombicula (Neotrombicula) canestrinii (Buffa 1899). * A. 
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Tronibicula (Neotrombicula) clavicata (Andre 1937). “A, 
Trombicula (Neotrombicula) formicarum (Berl. 1910). * A. 
Trombieula. (Neotrombicula) camilla Wharton 1938). * A, 
Trombicula (Neotrombicula) russica (Ouds, 1902). * A. 
Trombicula (Neotrombicula) moesica (Andre 1932), * A, 
Trombicula (Neotrombicula) coarctata (Berl. 1888). * N. 
Trombicula (Neotrombicula) goldii (Ouds. 1910). * L.A, 
Trombicula (Neotrombicula) cavernarum (Ewing 1933). * A. 
Trombicula sp. Cooreman in litt. * A. 

Trombieula (Neotrombicula) manriquei (Ewing 1937). * A. 
Tecomatlana melini (Traub and Evans 1950). L. 
Myotrombicula vespertilionis Wom, and Heasp. 1943. L. 
Heaslipia gateri (Wom. and Heasp. 1943). L.N, 
Novotrombicula owiensis Wom. and Kohls 1947, L. 
Schöngastia (Schöngastia) oudemansi (Walch 1923). L.N, 
Schóngastia (Schüngastia) lewthwaitei sp.n. L. 

Schöngastia (Schóngastia) vandersandei (Ouds. 1905). UL. 
Schöngastia ( Schóngastia) schuffneri (Waleh 1923). L.N. 
Sehöngastia (Schöngastia) taylorı Gunther 1940. L. 
Sehüngastia. (Schöngastia) whartoni sp. n. L. 

Schöngastia (Schóngastia) bidentata spn., L. 

Sehóngastia (Schöngastia) vieta Gater 1932, L.N. 
Schöngastia (Schóngastia) philipi Wom, and Kohls 1947. L. 
Schöngastia (Schóngastia) blestowei Gunther 1939. L. 


Schöngastia (Schöngastia) blestowei v. megapodius Wom. and Heasp. 1943. 


Schöngastia (Schéngastia) oculicola sp. n. L.N. 

Schöngastia (Schéngastia) pseudoschuffneri (Walch 1927). L. 
Schöngastia (Schüngastia) maldiviensis (Radford 1946). LNA. 
Schéngastia (Ascoschóngastia) pseudomys sp.n. L. 

Schöngastia (Ascaschöngastia) mceulloehi (Wom. 1944) L. 
Schöngastia (Ascoschöngastia) uromys (Wom. and Kohls 1947). L. 
Schöngastia (Ascoschóngastia) foliata (Gunther 1940). L. 
Schöngastia (Ascoschöngastia) signata sp,n, L. 

Schöngastia (Ascoschéngastia) glodulare (Walch 1927). L, 


Schöngestia fAscoschöngastia) kohlsi (Philip and Woodward 1946, L.N. 


Schingastia (Ascoschöngastia) comata sp.n. L. 
Schöngastia (Ascoschéngastia) lanius (Radford 1946). LN. 
Schöngastia (Aseoschöngastia) mutabilis (Gater 1932). L.N. 
Schöngastia (Ascoschöngastia) edwardsi (Gunther 1939). L, 


Schängastia (Ascoschóngastia) philippensis (Philip and Woodward 1946), 


1. 


L. 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 405 


Schöngastia (Ascoschöngastia) mackerrasae sp.n. L. 

Schéngastia (Ascoschöngastia) masta (Traub and Sundermeyer 1950). L. 
Schöngastia. (Ascoschóngastia) petrogale (Wom. 1934). L. 

Schöngastia (Ascoschóngastia) mohri sp.n. D. 

Schöngastia (Ascoschöngastia) crinita sp.n. L. 

Schongastia (Ascoschöngastia) rectangulare sp.n. L. 

Schóngastia (Ascoschóngastia) cassiope sp.n. L. 

Schöngastia (Ascoschöngastia) antipodianum (Hirst 1929). L. 
Schongastia (Ascoschöngastia) dumosa sp. n. L. 

Schöngastia ( Ascóschóngastia) queenslandiea (Wom, 1939). L. 
Schongastia (Ascoschóngastia) lappacea nom. nov. UL. 

Schéngastia (Ascoschöngastia) womersleyi (Gunther 1940). L. 
Schöngastia (Ascoschöngastia) coorongense (Hirst 1929), L. 
Sehóngastia (Ascoschóngastia) echymipera (Wom. and Kohls 1947). L. 
Schöngastia (Ascoschóngastia) inmisfailensis (Wom. and Heasp. 1943). L. 
Schöngastia (Ascoschóngastia) lacunosa (Gater 1932). L. 

Schöngustia (Ascoschöngastia) malayensis (Gater 1932). L.N. 
Schöngastia (Ascoschöngastia) lipoxena sp.n. L. 

Schéngastia (Ascoschöngastia) nadehatrami sp.n. L. 

Schöngastia (Ascoschöngustia) sarawakensis sp.n. L. 

Schöngastia. (Ascoschöngastia) nausheraensis sp.n. L. 

Schöngastia (Ascoschöngastia) debilis Gater 1932. L. 

Schóngastia. (Ascoschóngastia) manipurensis (Radford 1946). L. 
Schóngastia (Ascoschöngastia) labuanensis sp.n. L. 

Schöngastia (Ascoschöngastia) audi sp.n. L.N, 

Schöngastia (Ascoschüngastia) rattus (Wom. and Heasp. 1943). JD. 
Schöngastia (Ascoschöngastia,) lorius (Gunther 1939), L. 

Schöngastia (Ascoschóngastia) indica (Hirst 1915). L.N.A. 
Schéngastia (Ascoschóngastia) sockaboemiensis (Takekawa 1945). L. 
Schéngastia ( Ascoschóngaslia) perameles (Wom. 1939). L, 
Schöngastia. (Ascoschöngastia) similis (Wom. and Heasp. 1943). L. 
Schüngastin (Ascoschöngastia) derricki (Wom. 1939). L, 

Schöngastia. (Ascoschóngastia) dasycerer (Hirst 1929). L. 

Schingastia (Ascoschöngastia) trichosuri (Wom. 1939). L. 
Schöngastia (Ascoschöngastia) hirsti (Wom. and IIeasp. 1943). L. 
Schöngastia (Ascoschöngastia) phascogale (Wom. and Ileasp. 1943). L. 
Schóngastia (Ascoschéngastia) peregrina sp.n. L. 

Schóngastia (Ascoschóngastia) heastipi (Wom. and Heasp, 1943). L. 
Schöngastia (Ascoschöngastia) traubi sp.n. L. 

Schingastia (Ascoschéngastia) lawrence: nom, nov. L. 
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Schöngastia (Ascoschöngastia) wongabelensis sp. n. L. 
Schöngastia (Ascoschóngastia) smithi (Wom. 1939). L. 
Schöngasiia (Ascoschöngastia) raui sp.n. L. 

Schöngastia. ( Ascoschóngastia) cairnsensis (Wom. and Heasp. 1943). L. 
Schöngastia (Ascoschöngastia) cairnsensts v. gateri (Wom. & Heasp. 1943). L. 
Schöngastia algerica (André 1932). * A. 

Schöngastia westraliensis (Wom. 1934). A, 

Schóngastia samoansis sp.n. A. 

Radfordiana rostrata g. et. sp.n. L. 

Oenoschóngastia cana Wom. and Kohls 1947. L, 

Guntherana bipygalis (Gunther 1939). L.N.A. 

Guntherana tindalei (Wom. 1936) N. 

Guntherana translucens (Wom. 1944). A, 

Neoschóngastia bougainvillensis Wharton and Hardcastle 1946. L. 
Neoschóngastia strongi Wharton and Hardeastle 1946. L. 
Neoschóngastia monticola Wharton and Hardcastle 1946. L. 
Neoschöngastia posekanyi Wharton and Hardcastle 1946, L. 
Neoschóngastia gallinarum (Hatori 1920). L.N. 

Neoschöngastia backhousei Gunther 1939. L. 

Neoschöngastia egretta Wharton and Hardeastle. 1946, TL, 
Neoschóngastia struthidia sp.n. L. 

Neoschóngastia retrocincta Gunther 1939. L, 

Neoschöngastia yeomansi Gunther 1939, L. 

Neoschöngastia owiensis sp.n. L. 

Neoschöngastia mequeeni sp. n. L. 

Neoschöngastia atollensis Wharton and Hardeastle 1946. L. 
Neoschóngastia namrui Wharton and Hardeastle 1946. L. 
Neoschóngastia americana solomonis Wharton aud Hardcastle 1946. L. 
Neoschingastia entomyza sp.n. L. 

Neoschöngastia. thomasi (Radford 1946). L. 

Neoschöngastia pauensis Wharton and Hardcastle 1946. L. 
Neoschöngastia salmi (Ouds. 1922). L. 

Neoschöngastia dubia Gunther 1939. L. 

Neoschöngastia ewingi Wharton and Hardcastle 1946. L. 
Neoschöngastia riversi Wharton and Hardcastle 1946. L. 
Neoschöngastia carveri Wharton and Hardcastle 1946. LN. 
Neoschöngastia sp. Wharton and Hardcastle 1946. N, 

Machiena empodiformis Traub and Evans 1950. L. 

Gahrliepia (Walchia) morobensis (Gunther 1939). 
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Gohrliepia (Walehia) rustica Gater 1932. L.N, 
Gahrliepia (Walchia) turmalis Gater 1932. L. 
Gahrlicpia (Walchia) lewthwaite sp. n, L.N, 
Gahrliepia (Walchia) disparunguis (Ouds. 1929). L.N. 
Gahrliepia (Walchia) ewingi (Fuller 1951, nom. nov.). L. 
Gahrliepia (Walchia) enode (Gater 1932). 

Gahrliepia (Walchia) brennani sp.n. L. 

Gahrliepia (Walchia) brennan v. ventralis nov. L. 
Gahrliepia (Walchia) rioi Gunther 1940. L. 

Gahrliepia (Schöngastiella) ligula (Radford 1946). L.N. 
Gahrliepia (Schöngastiella) ceylonica sp.n, L.N. 
Gahrliepia (Schöngastiella) brevis (Radford 1946). L 
Gahrliepia (Schöngastiella) bengalensis (Hirst 1915). L. 
Gahrliepia (Schöngastiella) punctata (Radford 1946). L.N. 
Gahrliepia (Schöngastiella) kumaonensis sp.n. L. 
Gahrliepia (Gahrliepia) saduski sp.n. L. 

Gahrliepia (Gahrliepia) ciliata Gater 1932. L.N. 
Gahrliepia (Gahrliepia) insigne sp.n, L. 

Gahrliepia (Gahrliepia) decora sp.n. L. 

Gahrliepia (Gahrliepia) ornata sp.n. L.N. 

Gahrliepia (Gahrliepia) cetrata Gater 1932. L. 
Gahrliepia (Gateria) hirsuta (Radford 1946). U.N. 
Gahrliepia (Gateria) lancearia (Radford 1946). L. 
Gahrliepia (Gateria) longipilis (Radford 1946). L. 
Gahrliepia (Gateria) crocidura (Radford 1946), L. 
Gahrliepia (Gateria) romeri sp.n. L. 

Gahrliepia (Gateria) rutila (Gater 1932). L. 
Gahrliepia (Gateria) spinulosa (Radford 1946). 
Gahrliepia (Gateria) fletcheri (Gater 1932). 


SUMMARY. 


Total species mentioned 

Exotic species (other than Asiatie-Pacifie) 

New species : E. 

Asiatic-Pacific species as ever E 
Asiatic-Pacific species as Adults and/or Naa ; 


Species in which Larvae have been correlated with Adults and/or Ny uas 


1. Asiatic-Pacifie a - wd is A 
2. Other than ie ee a ae WA s 
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APPENDIX 


TROMBICULA THORI Sp. n. 
Plate 116, fig. A—E. 


Description of larvae. (Only slightly engorged.) Shape elongate oval. 
Length 29%, width 1954. Scutum as figured, roughly rectangular, wider than 
long, with sparse punctuations; anterior margin sinuous with convex middle; 
posterior margin moderately deep behind line of PL, flattish medially; sen- 
sillae missing but probably filamentous, their bases wide apart and much nearer 
to AL than to PL. Eyes 2-+ 2, anterior the larger and strongly refringent. 
Chelicerae simple with only the apical tricuspid cap. Galeal setac nude, very 
narrowly blade-like with tapering and strongly bent tip. Palpi stout, tibial 
claw short and bifurcate; setae on femur, genu and tibia with only indistinct 
barbs. Dorsal setae 20 in number, to 404 long and arranged 2.6.4.4.2.2. Vent- 
rally with paired ciliated setae on maxillae, one finely barbed on each coxa, a 
pair of same between coxae I and between coxae IIT and thereafter 4.2.2.2, the 
last pair adanal. Legs all 7-segmented, I 325p long, II 260p, III 2924; tarsi I 
and II with dorsal sensory rod (spur), III withont any long nude setae (masti- 
galae) ; claws paired, empodium elaw-like. 

The Standard Data for the type and 8 paratypes are: 


Standard Theoretical Observed Coeff. of 
Mean Deviation Range Range Variation 
AW 87-40-62 1-87+0°44 81.8-93-0 84,0-89-6 2-1 
PW 99-55+0-68 2-03+0-48 93-45-105-65 980-103 -6 2.0 
SB 61:4520-36 1-08+0-25 58-2-64-7 58:8-63:0 1:7 
ASB 14-0 No variation recorded. 
PSB 36-4 No variation recorded. 
SD 50-4 No variation recorded. 
A-P 32:45+0:47 1.40+0-33 31:25—39- 65 33-6-36-4 4-0 
AM 39-2 No variation recorded. 
AL 32-00-56 1:50+0-40 27:5-30-5 30-8-33:6 4-7 
PL 36-0+0-40 1:062-0-88 32-8-39:2 33-6-36:4 2.9 


Sens. No determination. 


Loc. and Hosts. The type and 8 paratypes from a skink Leiolopisma 
melanopogon Gray, in the collection of the Queensland Museum, and collected by 
Dr. T. L. Bancroft, at Gregory River, N.W. Queensland in 1886. 

Remarks. In the position of the sensillae bases, near to AL this species 
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resembles Tr. rara Walch, but the seutum is not quadrate as in that species. 
It is, however, very characteristically distinct from all other known Trombieu- 
lidae larvae in the peculiarly shaped galeal setae. 


Genus HEASLIPIA Ewing 1944 
Heaslipia Ewing 1944, Proc. Biol, Soc., Washington, 57, 101-104, nom. nov. for 
Trombiculoides Womersley and Heaslip 1943, Tr. Roy. Soc, S, Aust., -67, 
(1), 101, preoc. Jacot 1938, Psyche, 45, (2-3), 122. 


Genotype Trombiculoides gateri Wom. and Heasp. 1943 (larva). 


HEASLIPIA GATERI (Wom. and Heasp. 1943). 


Trombiculoides gateri Womersley aud Heaslip 1943, Tr, Roy. Soc. S. Aust., 67, 
(1), 101, preoc. Jacot 1938, Psyche, 45, (2-3), 122, 


Plate 116, fig. F-I. 


Until now this species has been known only from the larva, which was 
described from two larvae, mounted by Gater, and recorded as from R. rattus 
argentiventer Chase, from Selinsing-Gunong, Perak, 15 Mar., 1932, and sent 
to the authors from the Institute for Medical Research, Kuala Lumpur. 

Gater did not publish any notes on these specimens, and until now only 
his larval preparations were known. Quite recently, however, 1 have received 
another slide of Gater’s from the I.M.R., sent to me by the Scrub Typhus Re- 
search Unit station at Kuala. Lumpur, which was labelled ‘‘Nymph of Trom- 
biculoides gateri, No. 293K. Gater’s slide. 29/11/32.” It seems evident 
that Gater must have been successful in rearing at least one nymph through 
from an engorged larva. ! 

Unfortunately, however, this nymph on elose study revealed no characters 
whieh justify the generic separation, based on larval features, from the sub- 
genus Neotrombicula, except perhaps the structure of the nasus (f epistome) 
which reealls that of the Leeuwenhoekiidae and may be of generic significance. 

The deseription and figures of the nymph are as follows: 

Description of Nymph, Of typical Trombiculid facies. Colour in life 
probably red. Length 5204, width across propodosoma 325p, across hysterosoma 
3904. Crista elongate, 84%, with rather small diamond-shaped subposterior sen- 
sillary area, as figured; sensillae lost, bases 334 apart; epistome (nasus) rather 
large, an elongate triangular cone, not hyaline, with ciliated epistomal seta 
404 long. Eyes absent. Chelicerae with finely serrate inner margin. Palpi 
normal, with 2 accessóry spines at base of elaw. Dorsal setae fairly uniform, to 
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504 long, slender and tapering with outstanding ciliations. Legs I very 
slightly longer than body, and stronger than others, to 5604 long, IE 3904, 
HI 4804, IV 5204; no process on tarsi I; tarsi I ovoid, 1544 long by 84p 
high, metatarsi I 84» long and as high as tarsi; sternum entire, no precoxal 
plates of leg I present. Genitalia 2 pairs of disks. 


7 SCHÜNGASTIA SAMOAENSIS sp. n. 
Plate 116, fig. F-I. 


Description of adult. 2 Of typical Trombiculid facies. Colour in life un- 
known. Length ca. 1,4304; width across propodosoma 650p, across hysterogoma 
7804. Crista linear, 224, long, with subposterior sensillary area, with SB 56z; 
sensillae filamentous, ciliated distally, and to ca. 1684 long; epistome rounded- 
conical, dentate, 33:64 long, with a single ciliated seta 33-64 long. Eyes 
absent. Chelicerae finely ciliated on dorsal (inner) margin. Palpi normal, 
with 3 accessory stout spines at base of tibial claw. Dorsal setae fairly thick 
and ciliated, posteriorly to 34, long. Legs I stronger and longer than rest, 
8454 long, IL 540p, III 560p, IV 715%; tarsi I highest at about one-third, 
214, long by 1144 high, metatarsi I 1434 long; sternum entire, no precoxal 
plates. Genitalia with 3 pairs of disks. 

Loc. A single female, collected by means of the Berlese funnel from leaf 
mould behind house, on Monono Is., Samoa, 22nd Dee, 1950 (coll. R. A. 
Harrison), and now in the collection of the Division of Scientific and Indus- 
trial Research, Auckland, New Zealand. 

Remarks. This is the first Trombieulid to be recorded from Samoa, and 
I am indebted to Mr. K. P. Lamb, of the above Division, for the opportunity 
of describing it. 

From the structure of the erista I believe that it is better placed as a 
Schöngastia rather than a Trombicula, at least until the larvae are known. 


While the present work has been going through the press the following 
three species of larval Trombiculidae have been described from Japan by Dr. 
Manabu Sasa, of the Institute of Infectious Diseases, Tokyo. 

Although it has not been possible to get the whole of the Japanese text 
translated into English, the figures enable one to judge the. essential specific 
features and to compare the species with others from Japan and elsewhere. 
The species T. nagayoi and T. mitamuraz will probably, when nymphs or 
adults become known, belong to the genus Tragardhula, while T. burnsi will 
be placed m the subgenus Leptotrombidium. 
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7 TRAGARDHULA NAQAYOI (Sasa 1950). 


Trombicula nagayoi Sasa 1950, “Studies in Tsutsugamushi," Pt. 5; Tokyo 
Ishi Shinshi, 67, (12), 14 (im Japanese). 


Plate 117, fg. A-B; 118, fig. D-E. 


Larvac. Shape ovoid. Seutum roughly pentagonal, finely pitted, with 
SB in front of line of PL; seutal setae rather thick and shortly eiliated, PL 
the longest, AL the shortest; sensillae ciliated on distal third. Eyes ? Palpi 
stout, with bifurcate tibial claw; setae on femur and genu branched, on tibia 
only the ventral branched. Galeal setae nude. Dorsal setae 2.8.10.10.8.4.4. = 
46. VS. 2.2.8.6.6.1.2.2. 32. Coxae all 1-setose, Tarsi of leg III with 1 long 
nude seta, metatarsi without, 

Standard Data (after Sasu) AW 72, PW 89, SB 30, ASB 27, PSB 29, 
SD 56, A-P 31, AM 45, AL 41, PL 57, Sens, 75, 

Remarks. This species was described from Microtus montebelli (Milne 
Edwards) and Apodemus speciosus (Temminck and Schlegel). 

It is very closely related to Trag. japonica (Tanaka 1930), only .differing 
in the greater number of DS, the single humeral seta. on each side, and slightly 
in the Standard Data. 


? TRAGARDBULA MITAMURAI (Sasa 1950). 


Trombicula mitamurai Sasa 1950, “Studies in Tsutsugamushi," Pt. 4; Nov. 48, 
Tokyo Ishi Shinshi, 67, (11), 17 (in Japanese), 


Plate 117, fig. C-D; 118, fig. F-G. 


Larvae. Shape ovoid. Scutum roughly pentagonal with SB slightly be- 
hind line of PL; scutal setae stout with ciliations, about subequal in length; 
sensillae with 3 branches in idstal half. Eyes ? Palpi stout, with trifurcate 
tibial claw; setae on femur and genu strongly branched; on tibia dorsal and 
ventral strongly branched, lateral with 1 branch. Galeal setae branched. 
Dorsal setae 2.12.10.8.86.4= 50. VS. 2.2.11.8.8.6.4.2. == 43, Coxae all 1- 
setose. Tarsi of leg III with 3 long nude seta, metarsi with 1 such. 

Standard Data (after Sasu), AW 59-0-61:5, PW 82:0-84:5, SB 25-0- 
26-0, ASB 30-0-31:0, PSB 29-0-30-0, SD 60-0-60-5, A-P 25-0-26-0, AM 
48-0, AL 52-5-54-5, PL 58-0, Sens. 81:0. 

Remarks. This species was described from Urotrichus talpaides hondonis 
Thomas. 

It is close to Trag. tamiyai (Philip and Fuller 1950) in having all the 
setae on palpal tibia branched but would appear to differ in the number of DS 
and the Standard Data. It may, however, be the same species. 


WoMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 425: 


TROMBICULA (? LEPTOTROMBIDIUM) BURNSI (Sasa, 1950). 


Trombicule burnsi Sasa Oct., 1950, “Studies in Tsutsugamushi,’’ Pt. 2; Tokyo 
Ishi Shinshi, 67, (10), 22 (in Japanese). 


Plate 118, A—C. 


Laruae. Shape ovoid. Scutum rectangular, very coarsely pitted, with SB 
only slightly behind line of PL and PL almost midway between the broadly 
rounded postero-lateral corners and AL; scutal setae very stout and strongly 
dentate or ciliated, subequal in length; AM situated midway between lines of 
AL and SB; sensillae finely barbed on basal half, ciliated distally. Eyes ¢ 
Palpi stout with trifurcate tibial claw; all setae except dorsal tibial nude. 
Galeal setae ? Dorsal setae rather short, stout and as the seutal setae, arranged 
2.11.11.8.8.4 — 44, to 54a. VS. ?, to 38u. Tarsi and metatarsi of leg III without 
any long nude setae. 

Standard Data (after Sasa), AW 70:0-79-5, PW 77-0-86-5, SB 33-0-40-5, 
ASB 24:5-27-5, PSB 15-0-16-5, SD 39-5-44-0, A-P 18:5-21-5, AM 43-0?- 
55, AL 38-0-43-0, PL 52-5-61-0, Sens. 51-0-63. 

Remarks. This species was deseribed from Turdus celaenops (Stejneger, 

Tt is very elose in the Standard Data, and the nature of the DS to T. (L.) 
pallida (Nagayo et al., 1919), but differs m the smaller number of DS, in which 
it approaches T. (L.) intermedia (Nagayo et al., 1919). 


TROMBICULA SCHMITZI Oudemans 1914. 


Microtrombidium schmitzi Oudemans 1914, Entom. Ber. 4, (77), 87; idem 
1916, Tijds. v. Entom., 59, 12. 


Text fig. 3. 


This species has been overlooked in the main part of this work, hence its 
inelusion in the Appendix, It was described by Ondemans from material col. 
leeted by P. Assmuth from bats at Kandala (Bombay), India. 

Description (after Oudemans). Length ea. 5004. Width (fully engorged) 
5304. Colour red. Sentum trapezoidal, length ca. 504, width ca, 724; porous; 
anterior margin sinuous and eonvex medially, lateral margins coneave, pos- 
terior margin moderately deep behind PL and somewhat triangular with 
rounded apex; AM and AL setae iu line, AL the shortest, PL the longest; 
sensillae filamentous and ciliated distally, bases in front of line of PL. Eyes 
2 + 2, on ocular shields and posterior lens the smaller. Chelicerae not ser- 
rated. Galeal setae nude. Palpi stout, tibial claw trifurcate; sétae of femur 
and genu branched, on tibia all three nude and the lateral and ventral rather 
short. Dorsal setae ca. 50p in length, 42 in number and arranged 2.6.6.6.6.6.6 
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2.2. Ventrally with a pair of branched or ciliated setae on maxillae, one on 
each coxa, a pair between coxae I and between coxae III, and thereafter ca. 116 
setae arranged 4.8.10.12.14.14.14.14.14.12, shorter than dorsal setae; on each 
side bebind coxae III a subeutaneous porous disk. Legs all 7-segmented, tarsi 
I and II with dorsal sensory rod, 111 without any long nude setae. 

The Standard Data (interpolated from Oudeman' 1916 figure) are: 
AW 57-5, PW 64-4, SB 21-0, ASB 27-5, PSB 24-0, SD 51:5, A-P 34:5, 
AM —, AL 27-5, PL 50:0, Sens. In his figure, AM is omitted and Sens. 
broken. 


Fig. 3. A-C, Trombicula schmitzi Ouds. 1914; A. 
dorsal seutum (X 500), B. left palp in dorsal view, C. 
left coxa showing accessory disc. (all after Oudemans). 


Remarks. It is not elear from Oudeman’s 1916 paper, whether he had 
more than one specimen. The species has not yet been recorded since the 
original description, but should be easily recognized from the scutum, the dorsal 
and ventral setae, and the peculiar ventral porous disks. In the key given 
here on p. 43 it will fall into caption 60 if the scutum is regarded as penta- 
gonal, otherwise into caption 6la on page 44. 

Under caption 60 it comes nearest to kashmirensis sp. n. in the number of 
dorsal setae, but differs in their arrangement and the smaller scutum. Under 
61a, it differs from both incurva. sp. n. and vretzi sp. n. in the dorsal setae and 
the palpalsetation. 


CORRIGENDA. 
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Page 82. Delete the Standard Data given for a population of T. (N.) rara from 
pill-millipedes, and insert the following: 


Sens. 


Mean 
87-6—+0:-62 
94-820:71 
59:020-43 
21-4+0-:56 
53-0+0:63 
74-40-56 
4170-67 
43-90-93 
38-0+0:54 
55-00-87 
58:65+1-23 


Standard 
Deviation 


2 


OO Q3 r4 go to p pw tO H tS 


-31+0-44 
-6640-50 
"7640-33 
-0840:39 
"370-45 
-11+0 40 
-41-=0.47 
-2320:66 
:87+0-38 
-00+0°61 
*492-0-87 


Theoretical 
Range 
80-7-94-5 
86:8-102:8 
53-7-64:7 
15-2-27-6 
45°9-60-1 
68-1-80-7 


34-548.9 


36:2-53:6 
32:4-43-6 
46"0-64:4 
48-2-69-1 


Observed 
Range 


84-0-92:4 


92-4-100:8 


56:4—61:6 
19.6-25:2 
50-4—53-2 
72:8-78-4 
36-4—44-8 
36.447:6 
33-6-39-2 
47-6-58:8 
53-2-61-6 
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Coeff. of 
Variation 


Page 219. The specific name westraliense was used by Womersley 1934 (Ree. 
S.A. Mus., 5, (2), p. 188) for an adult species of Microtrombidium now 
considered to be a Schóngastía, and also on p. 215 for a larval Schöngastia. 
It is therefore now proposed to substitute the name of newmam for the 
larval species, in honour of Mr. B. Newman, the late entomologist to West- 
ern Australia, 


Consequently on 


Page 240 in caption **60”” for ‘‘westraliense’’ read ‘‘“newmani nom, nov.” 


Page 405 in the list of species insert ‘‘Schdéngastia (Ascoschéngastia) newmam 
nom. nov.” between phascogale and peregrina. 


Page 407 in Summary for ‘'254’’ read ‘‘255”’, and for '*221”” read ''222"', 


INDEX 


(Synonyms in italics) 


ablephara, Trombicula, 37, 86. 

Acariscus, 20, 31, 

aensentellaria, Tragardhula, 22, 24, 315, 316, 
317. 

acuscutellayis, Trombieula, 24, 316. 

acuscutellaris, Trombicula (Pentagonella), 
24, 317. 

akamushi, Leptatrombidium, 67, 345. 

akamushi, Leptus, 345. 

akamusht, Mierotrombidium, 67. 

akamushi, Trombieula (Leptotrombidivm), 
34, 67, 342, 345. 

akamushi, Trombicula, 67, 345. 

dkamushi, Trombidium, 67, 345, 

alfreddugesii, Eutrombicula, 338. 

alfreddugesii, Misrotrombidium, 333, 

alfreddugesii, Trombicula, 327, 333, 

algerica, Schöngastia, 376, 379, 

algerica, Thrombicula, 379. 

alleei, Tragardhula, 319, 

alleei, Trombicula, 313, 315, 319, 

alleei, Trombicula (Megatrombieula), 319, 

americana solomonis, Neoschóngastia, 263, 
218, 389 

anous, Acarisous, 98. 

anous, Trombicula, 37, 98, 

antipodianum, Sehóngastia (Ascosehóngas- 
tia), 188, 234. 

antipodianum, Schöngastia, 188, 

antipodianum, Neoschóngastia, 188, 

Aseosehüngastia, 21, 170, 228, 314, 376. 

Ascoschóngastia, Key to Larvae, 231. 

atollensis, Neosehóngnstin, 262, 275. 

attenuata, Tragardhula, 315, 322. 

attenuata, Trambicula (Megairombicula), 
322, 

audyi, Schéngastia (Arcoschóngastia), 205, 
238, 376, 386, 

aurantiacum, 
361. 

autumnalis, Acarus, 353, 264. 

autumnalis, Leptus, 364, 

autumnaliz, Microtrombidium, 353, 364. 

autumnalis, Trombicula, 364. 

autumnalis, Trombieula (Neotrombieula), 
351, 364. 

autumnalis japonica, Leptus, 25, 318. 

autumnalis japonica, Trombicula, 25, 318, 


Trombidium  (Otonyssus), 


backhouset, Paraschóngastia, 254. 
hackhougei, Neosehóngastin, 254, 274. 
batatas, Trombienla (Trombieula), 327, 
331. 
batatas, Acarus, 531, 
batatas, Ewtrombicula, 331. 
batui, Trombicula, 39, 105, 
hengalonsis, Gahrliepia 


(Schóngastiella), 
282, 298. 


bengalensis, Schóngastiella, 298. 

bengalensis, Gahrliepia, 298. 

bhimtalensis Trombicula (? Leptotrombid- 
ium), 35, 60. 

bidentata, Schóngastiz (Schóngastia), 162; 
229. 


bipyalis, Guntherana, 245, 373. 

bipygalis, Guntheria, 245, 

bipygalis, Neoschöngastia, 245, 273, 373. 

Blankaartia, 19, 22, 313, 314. 

blestowei, Schöngastis (Sehongaatia), 165, 
230, 

hlestowei var. megapodius, 
(Schöngastie), 166, 230. 

bodensis, Neoschóngastia, 153, 380, 

iid Sehüngastia (Schóngastia), 228, 
377. 

bodensis, 

bodensis, 
45, 111. 

bougainvillensis, Neoschóngastia, 249, 273. 

brennani, Gahrliepia (Walchia), 281, 204. 

brennani var, ventralis, Gahrliepia, (Wal- 
chia), 281, 295. 

brevis, Gahrliepia (Schöngastielln), 
298. 

brevis, Schöngastiella, 298. 

brumpti, Microtrombidium, 67. 

buloloensis, Trombicula, 37. 

hurmensis, Trombieula (Leptotrombidium), 
46, 74, 343, 348. 

burmensis, Trombicula, 74, 348, 

burnsi, Trombicula {f Leptotrombidium), 
425. 

burasi, Trombicula, 425. 

bushlandi, Ascoschéngastia, 194, 

buxtoni, Trombienla, 4], 124, 


Schongastia 


Trombicula, 111. 
Trombieula (Leptotrombidium), 


282, 


enirnsensis, Neoschóngastia, 226. 

eairnsensis, Schongastia (Aseoschüngastin), 
226, 241. 

cairnsensis var. gateri, Neoschéngastia, 227. 

cairnsensis var. gateri, Schöngastia (Asco- 
schöngastia), 227, 241, 

eallipugea, Neoschéngastia, 245, 373. 

camila, Trombicula (Neotrombicula), 350, 

camilla, Trombicula, 259. 

cana, Oenoschöngastia, 243, 

canestrinii, Trombicula, 357. 

canestrinii, Thrombicula, 357, 

canestrinii, Trombidium, 357. 

eanestrinii, Trombicula (Neotrombienla), 
350, 257. 

canestriniá var, mocsica, Thrombicula, 363. 

carveri, Neoschöngastia, 272, 277, 389. 

cagsiope, Sehóngastia (Ascosehóngastia), 
187, 235, 
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cavernarnm, Trombicula (Neotrombicula), 


cavernarum, Trombicula, 368. 

cervulicola, Trombicula, 42, 125. 

catrata, Gahrliepia (Gahrliepia); 283, 304, 

coyloniea, Gahrliepia, (Sehöngastiella), 282, 
297, 393, 399. 

chiroptera, Trombicula, 46, 136. 

ciliata, Gahrliepia, 309. 

us Gahrliepia (Gateria), 285, 309, 394, 


ciliata, Gateria, 309. 

cinnabarinus, Trambicula, 333. 

elavicata, Thrombicula, 358, ' 
erect, Trombicula (Neotrombicula), 350, 
bir in Trombieula (Neotrombieula), 


coarctata, Trombicula, 346, 367. 

coarctatum, Trombicula, 67. 

conrotetum, Trombidium, 307. 

cockingsi, Neoschóngastia, 208, 238. 

coluberina, Fonsecia, 39, 104, 

coluberina, Trombieula, 39, 104. 

comata, Schóngastia (Ascoschóngastin), 178, 

consueta, Trombicula (Neotrombieula), 39, 
108, 351, 

coorongense, Schöngastia 
tia); 192, 236, 

courongense, Schüngastia, 192, 

evorongense, Neoschóngastia, 192. 

corvi, Trombieula, 42, 127. 

cw Sehóngastia (Ascoschóngastia), 185, 
xot. 


(Aseoschongas- 


erocidura, Gahrliepia, (Gateria), 284, 307. 
erooidura, Gateria, 307. 

Crotiscus, 20, 

cuneata, Trombieula, 46, 139. 

cuneatus, Trombiculindus, 46, 139, 


dasycerei, Schongastia (Aacoschóngnatia), 
216, 239, 

dasycerei, Schingastia, 216. 

dasycerei, Neoschöngastia, 216, 

Ms Sehóngastin (Ascoschöngastia), 203, 


debilis, Neosohongastia, 203. 

decora, Gahrliepia (Gabrliepia), 283, 303. 

delienais, Trombicula, 62, 342, 

deliensis, Trombicula (Leptotrombidium), 
34, 62, 342. 

densipiliata, Trombieula, 42, 126, 

derrieki, Neosehóngastia, 215. 

derrieki, Schöngastia (Ascoschéugastia), 
215, 239. 

disparunguis, Gahrliepia (Walehia), 281, 
290, 393, 394, 

disparunguis, Schongagttella, 200, 294. 

disparunguis, Walchia, 290, 394, 

Daloisia. 21. 

dubia, Neoschöngastia, 269, 277, 

dubia, Paraschöngastia, 269, 
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dumosa, Schöngastia 
139, 235. 

dux, Trombicula (?Leptotrombidium), 34, 
57. 

echumipera, Ascóschóngastia, 193. 

echymipera, Schóngastia (Ascoschóngastia), 
193, 236, 

edwardsi, 
81 


(Ascoschóngastia), 


Sehóngastia (Ascoschóngastia), 


edwardai, Neoschongastia, 181, 233, 
egretta, Neoschöngastia, 254, 274, 
elegans, Ipotrombieula, 523. 
elegans, Trombicula, 323. 


empodiformis, Mackiena, 278, 


Endotrombicula, 20. 
enode, Gahrliepia, (Walehia), 281, 283, 394, 
397. 


enode, Walchia, 293, 397. 

entomyza, Neosehóngastia, 265, 270. 
Euschongastia, 21. 

Eutrombicula, 20, 31, 313, 325, 
ewingi, Neoschéngastia, 270, 277. 
ewingi, Gahrliepia (Wnlebia), 292, 


fleteheri, Gahrliepia, 311. 

fletcheri, Gahrliepia (Gateria), 285, 211. 
fistcheri, Gatería, 311. 

fletcheri, Trombicula, 34, 67, 342. 
foliscea, Trombicula, 47, 142, 

foliaceus, Trombieulindus, 47, 142, 

foliata, Schóngastia (Ascoschongastia), 173, 


foliata, Neoschöngastia, 173. 

Fonsecia, 20, 

fordi, Trombicula (Neotrombicula), 35, 75, 
351, 361. 

formicarum, Trombicila (Neotrombicula), 
350, 358. ' 

formicarum, Trombicula, 358. 

fournieri, Neoschöngastia, 254. 

frittsi, Trombieula (Trombieula), 43, 128, 
327, 330. 

frittst, Trombicula, 128, 330, 

fuji, Trombieula (Leptotrombidium), 33, 
53 


fujigmo, Tragardhula, 23, 28, 

fujigmo, Trombicula, 23, 

fulieri, Trombicula (Leptotrombidium), 35, 
69, 342, 347. 

fulleri, Trombicula, 69. 

Gahrliepia, 19, 22, 279, 282, 312. 

Gahrliepia, Key to Larvae, 280, 

Gahrliepia, Key to Nymphs, 393, 

Gahrliepiinae, 19, 278, 312, 392, 


as, Neoschöngastia, 252, 274, 389, 


gillinarum, Paraschüngastia, 252, 391, 
gallinarum, Schóngastia, 252. 
gallinarum, Trombicula, 252, 390. 
gateri, Heaslıpia, 149, 422, 

gateri, Trombiculoides, 149, 422, 
Gateria, 19, 22, 279, 282, 312, 392, 
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geckobia, Tragardhula, 23, 29. 

glabra, Gahrliepia (Walchia), 281, 292. 

glabra, Walchia, 292. 

glabrum, Walchia, 292, 

glabrum, Trombicula, 292. 

gliricolens, Trombicula, 45, 134, 

gliricolens, Trombicula (Eutrombicula), 134, 

gliricolens, Mierotrombidium, 134. 

glubulare, Neoschöngastia, 175. 

globulare, Schóngastia (Arcoschöngastia), 
175, 232. 

globulare, Trombidinm (Trombicula), 175, 

goldii, Microtrombtdium, 370, 

goldi, Trombicula (Neotrombieula), 370. 

goldii, Trombicula (Entrombicula), 370, 

goldii, Trombicula, 370, 

Guntherana, 21, 244, 312, 372. 

Guntherana, Key to Adults und Nymphs, 

3. 

Guniheria, 244, 372, 

guntheri, Neoschöngastia, 223, 241. 

gymnodactyla, Eutrombicula, 30, 

gymnodactyla, Tragardhula, 23, 30. 

gymnopterorum, Allotrombidium, 353, 

g£ymnopterorum, Trombidium, 353, 

qymnopterorum, Lhrombidium, 353. 


hakei, Trombicula, 84. 

harrisoni, Trombieula (Neottombieula), 48, 
144, 351, 372. 

hastata, Neoschóngastia, 77, 355. 

hastata, Trombicula, 77, 355. 

hastata, Trombicula (Neotrombieula), 36, 
77, 350, 355. 

hatorii, Trombieule, 88, 

heaslipt, Neoschöngastia, 221, 

heaslipi, Sehöngastia (Ascoachöngastia), 
221, 240. 

Henalipia, 20, 149, 492, 

helleri, Eutrombicula, 331. 

helleri, Miorotrombidium, 831. 

helleri, Trombieula (Trombieula), 327, 331. 

hirsti, Neoschöngastia, 218, 

hirsti, Trombienla (PTrombicula), 36. 

hirsti, Trombicula (Eutrombieula), 83, 

hirsti, Sehóngastia (Asconchöngastia), 218, 


hirsti, Trombioula, 37, 82, 84, 87, 101, 336, 
340. 

birsti, f, delienais, Trombieula, 37. 

hirgti yar. bululoensis, Trombicula, 82, 236, 

hirsti f. hakei, Tromhiebla, 37, 84. 

hirsti var. morobensis, Trombicula, 82. 

birati f, nissanensis, Trombicula, 37, 84, 

hirsuta, Gateria, 305, 398, 

hirsuta, Gahrliepia (Gateria), 284, 305, 394, 
398, 


impar, Neoschongastia, 153, 380, 

impar, Sohóngastia (Bchöngastia), 228, 377. 
incerta, Neosehöngastia, 269, 

incurva, Trombienla, 44, 130. 
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indica, 4scoschüngastia, 378, - 

indica, Neoschingastia, 208, 378. 

indica, Sehóngastia, 208, 380, 378, 

indica, Schöngastia (Ascoschóngastis), 208. 
238, 376, 378. 

innisfailensis, Neoschöngastia, 194, 

innisfailensis, Schönpastia (Ascoschóngas- 
tia), 194, 236. 

innisfailensis f. bushlandi, Sehöngnstia, (Asr 
coschóngastia), 236. 

inopinatum, Mirrothrombidium, 358, 

inopinatum, Ihrombidium, 353. 

inopinatum, Trombidium  (Heterotrombi- 
dium), 353. 

inopinatum, Trombidiwm, 353. 

inopinatum, Trombienla (Neotrombicula), 
350, S53, 

jusigne, Gahrliepia (Gabrliepia), 283, 302. 

insolli, Trombicula, 43, 128. 

intermedia, Trombicula, 52. 

intermedia, Trombicula (Leptotrombidium), 
33, 52. 

[potrombicula, 313, 323, 

irritans, Trombicula, 333. 

isshikii, Trombicula, 40, 113. 


jaeoti, Trombieula (Trombicula), 327, 338, 

jayewiekremei, Trombicula (Neotrombi- 
cula), 46, 138, 350, 356, 

jamesi, Neoschóngastia, 257, 

japonica, Pentagonella, 25. 

japonica, Tragardhula, 23, 25, 316, 318. 

japonica, Trombicula, 25, 318. 

japonica, Trombicula (Pentagonella), 25. 

jubbulporensis, Trombieula, 40, 119. 


kallipygos, Guntheria, 245, 273. 

kallipygos, Neoschóngastia, 245, 375, 

kanzalwanensis, Trombicula, 38, 102, 

kashmirensis, Trombicula, 43, 120, 

katonis, Schongastia, 159. 

keukensohrijveri, Trombtcula, 49. 

keukensehrijveri, Trembieula (1 Leptotrom- 
bidium), 33, 49. 

keubenschrijveri, Trombicula (Trombioula), 
49. 

khurdangensis, Trombicula, 41, 119, 

kohlsi, Neoschöngastia, 176, 385. 

kohlsi, Schóngastia, (Ascoschingastia), 176, 
232, 376, 385. 

kohlsi, Trombienla (? Neotrombieula), 41, 
116, 118, 

kohlsi, Trombicula, 116. 

kumaonensis, Gahrliepia 
283, 300. 


(Schöngastiella), 


labuanensis, Schöngastia (Ascoschéngaatia), 
204, 23 

lacunosa, Neoschóngastia, 197, 

lacunosa, Schóngastia (Ascoschóngastia), 
197, 236, 
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lancearia, Gateria, 306. 

lancearia, Gahrliepia, (Gateria), 284, 306. 

lanceolata, Trombicula (Y Leptotrombid- 
tum), 33, 54, 

lanius, Neosohóngastía, 179, 384. 

lanius, Sehöngastia (Ascoschóngastia), 179, 
232, 376, 384. 

lappacea, Schóngastia (Ascosehöngastia), 
190, 235, 

lawrencei, Schöngastig (Aseoschöngastia), 
223, 241. 

Leeuwenhoekiidae, 13, 

Leptotrombidium, 20, 32, 47, 314, 326, 341, 

Leptotrombidium, Key to Adults and 
Nymphs, 342, 

lewthwaitei, Gahrliepia (Walchia), 231, 
289, 393, 397 

lewthwaitei, Schóngastia 

lewthwaitei, Waichia, 289, 397, 

leveri, Trombicula, 43, 131, 

ligula, Schöngastiella, 296, 309. 

lignla, Gahrliepia (Schóngastiella), 282, 
296, 394, 399. 

lipoxena, 'Behóngastia (Ansaosehongagtia), 


(Schóngastia), 


longiseta, Trombicula (Leptotrombidinm), 
35, 61, 342, 348, 

longipilis, Gahrliepia (Gateria), 284, 307, 

longipilis, Gateria, 307. 

toring, Neoschimgastia, 207. 

lorius, Sehöngastia (Ascoschóngastia), 207, 

lundbladi, Trombieula, 40, 110. 

lygosomoides, Trombieula, 38, 100, 


ar Trombieula (? Leptotrombidium), 
, 58. 

mackerrasae, | A si tal (Ascoschimgas- 
tia), 182, 2 233, 

Mackiena, 9T, 277, 

macropus, Trombicula, 38, 103, 

malayensis, Nenschöngastia, 199, 384, 

malayensis, Schöngastia ( Ascoschóngaetia), 
199, 236, 377, 384. 

maldiviensis, Schingastia, 169, 381. 

maldiviensis, Schöngastia (Ascoschöngas- 
tin), 169, 230, 377, 381. 

manipurensis, Neoschöngastia, 204, 

tanipprencis,. Miara, la (Ascoschöngas- 
tin), 204, 

manriquei, rondando, 369. 

pungit, Trombieula  (Neotrombieuln), 

masoni, Acariscus, 334, 

masoni, Eutrombicula, 334. 

masoni, Trombicula (Trombteula), 327. 

marta, Ascoschóngastia, 183, 

masta, Schöngnstia (Aseoschöngastia), 188, 
23 

mecullochi, Neoschöngastia, 172, 

meeullochi, Schöngastia (Ascoschöngastia. 
172, 231, . ] es 


mequeeni, Neosehüngastia, 260, 275, 

medioeris, Trombicula, 85, 87, at 

Megatrombicula, 19, 22, 313, 

melomys, Neoschöngastia, 190, "ine: 

melyini, Tecomatlana, 147. 

melvini, Trisetica, 147, 

meridionale, Microthrombidium, 353. 

meridionale, Thrombidium, 358. 

meridionale, Trombidium — (Heterotrombi- 
dium), 353. 

minor, Trombienla, 83, 328, 337. 

minor var. deliensis, Trombicula, 83, 337, 

minor, Trombieula (Trombieula), 327, 328. 

mitamurai, 7 Tragardhula, 424, 

mitamurai, Trombicula, 424. 

móoesica, Trombicula (Neotrombicula), 351, 

moesica, Trombicula, 363. 

mohri, Schóngastia (Ascoschóngastia), 194, 
234, ! 

monticola, Neoschóngastia, 250, 273, 389, 

morobensis, Guhrliepia, (Walchia), 280, 285. 

morobensis, Walchia, 285. 

munda, Trombioula, 106. 

munda, Trombicula (Neotrombicula), 


munda, Trombicula (Eutrombicula), 106. 

muridia, Trombieula, 45, 121. 

muris, Trombicula, 238, 376, 378, 380, 

muris, Schöngastia (Schöngastia), 377. 

muscae, Allothrombidium, 361. 

muscae, Microthrombidiwm, 361. 

mutabilis, Sehingastia (Ascoschöngsstia), 
180, 232, 377, 386. 

muscae, Thrombidium, 361. 

muscae, Trombidium (Heterothrombidium), 
361, 

mutabilis, Neoschöngastia, 180, 386. 

Myotrombieula, 19, 148. - 

myzantha, Trombieula (Leptotrombidium), 
44, 71, 342, 347. 


nadchatramí, Sehöngastia (Ascoschöngas- 
tin), 200, 237, 377, 387. 

nagayoi, Trombicula, 424. 

nagayoi, 9 Tragardbula, 424. 

namrui, Neoschóngastia, 283, 275, 

naultini, Trombicula, 42, 124. 

nausheraensis, Sehóngastia (Ascosehüngas- 
tia), 202, 237. 

Neoschöngastia, 21, 170, 247, 314, 388. 

Neosehóngastia, Key to Larvae, 273. 

Neosehüngastia, Key to Nymphs, 389, 

Neotrombieula, 20, 314, 326. 

Neotrombieula, Key to Adults and Nympha, 
349. 

nilotica, Blankaurtia, 315, 

nilotiea, Tragardhula, 315, 

niloticum, Trombidium, 315. 

nis&ani, Trombieula, 40, 113, 

novae-hollandiae, Trombieula, 36, 79, 

Novotrombicula, 20, 151. 
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obscura, Trombicula, 34, 67, 

oculicola, Schóngastia (Schóngastia), 167, 
230, 377, 383. 

Oenoschónpastia, 21, 243, 

ornata, Gahrliepia (Gahrliepia), 283, 304, 
394, 400. 

oudemansi, Schöngastia, 
152, 228, 377, 380. 

oudemana, Schóngastia, 152, 

oudemansi, Trombieula, 152, 380, 378. 

owiensis, Neoschóngastia, 259, 275. 

owiensis, Novotrombieula, 151. 


(Schöngastia), 


pallida, Trombicula, 50, 344. 

pallida, Trombieula, (? Leptotrombidium), 
33, 50, 342, 344. 

palpalis, Trombicula, 48. 

palpalis, Trombieula, ($ Leptotrombidium), 
2, 48. 

parana, Guntherana, 245, 373. 

parapalpalis, Trombieula (? Leptotrombi- 
dium), 34, 55, 

Paraschöngastia, 21, 247, 314, 388, 

parmifera, Trombicula, 40, 109. 

pauensis, Neoschóngastia, 267, 276. 

palta, Trombicula, 46, 137, 

pentagona, Tragardhula, 23, 28. 

Fentagonella, 19, 22, 313, 314. 

perameles, Neoschöngastia, 213. 

perameles, Schöngastia (Aseosehöngastia), 
213, 239, 

peregrina, Schöngastia (Ascoechóngastia), 
220, 240. 

peruviana, Tragardhula, 315, 318. 

peruviana, Trombioula, 318, 

peruviana, Trombicula (Megatrombicula), 
318, 

petrogale, Neoschöngastia, 184, 

petrogale, Schöngastia (Aacoschöngastia), 
184, 234, 

phascogale, Neoschóngastia, 219. 

phascogale, Schöngastia (Ascoschóngastin), 

philipi, Schongastia, 164, 

philipi, Schongastia (Schéngastia), 164, 
229. 


philipi, Trombieula, 45, 135, 

philippensis, Neoschóngastia, 181. 

philippensis, Schongastia (Ascoschöngas. 
tia), 181, 233. 

Phrynacarus, 22. 

piereei, Trombicula, 43, 132, 

pingue, Walehia, 292. 

pinguis, Walehia, 251, 292, 

pluvius, Acariscus, 99, 

pluvius, Trombieula, 37, 99. 

posekanyi, Neoschóngastia, 251, 273, 

pseudoakamushi, Trombicula, 87, 336. 

pseudoakamushi, var, deliensis, Trombicula, 
82, 336. 

pseudomys, Sehöngastia (Ascosehúngastia), 
171, 231. 


pssudoschuffneri, Neoschöngastia, 167, 

pseudosehuffneri, Sehóngastia (Sehúngas- 
tia), 167, 230, 

paeudoschufneri, Trombicula, 167. 

punetata, Gahrliepia (Schongastiella), 283, 
299, 394, 395. 

punctata, Bchóngastiella, 299, 395. 

pusilla, Schöngastia, 159. 

pusillum, Mtorotrombidium, 353, 

mia Trombicula, (? Leptotrombidium), 34, 


quadriense, Trombicula, 46, 136. 

queenslandica, Neoschöngastia, 190. 

queenslandiea, Schöngastia (Ascoschóngas- 
tia), 190, 235, 


Radfordiana, 21, 242, 

rajoriensis, Trombicula, 44, 120, 

rara, Trombicula, 80, 355, 

rara, Trombicula (Eutrombicula), 80, 

rara, Trombicula (Neotrombicula), 36, BO, 
350, 355. 

rattus, Neoschóngastia, 207, 

rattus, Schóngastia (Ascoschóngastia), 207, 
238 


raui, "Schöngastia (Ascoschéngastia), 225, 
241, 


rectangulare, Schöngastia (Ascoechéngas- 
tia), 186, 234. 

Reidlinia, 21. 

retrocineta, Neoschöngastia, 256, 275. 

retrocinota, Paraschóngastia, 2546, 

retrocoronata, Neoschéngastia, 256. 

"ioi, Gahrliepia, 295. 

rioi, Gahrliepia, (? Walehia), 282, 295. 

rini, Neoschöngastia, 181. 

rioi, Trombieula, 104. 

rioi, Trombieula, (? Trombicula), 38, 

riversi, Neoschóngastia, 271, 277, 

robusta, Trombieula (9 Leptotrombidium), 
44, 73. 

romeri Gahrliepia (Gateria), 284, 308. 

rostrata, Badfordiana, 242, 

rustica, Trombieula, 361, 

russica, Trombieula (Neotrombieula), 350, 
3 


russicum, Allothrombidium, 361. 

russicum, Microthrombidinm, 361, 

russicum, Thrombidium, 301. 

rustica, Gahrliepia (Walehia), 230, 286, 393, 
396. 


rústica, Gahrliepia, 286, 396. 

rustica, Walchia, 286, 396. 

rutila, Gahrliepia, 308, 

rutila, Gahrhepia, (Gateria), 254, 308, 
rutila, Gateria, 308. 


saduski, Gahrliepia, (Gahrliepia), 283, 301. 
salmi, Schtingastia, 267. 

salmi, Nepschöngastia, 267, 276, 

samboni, Trombicula, 101, 340, 
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samboni, Trombieula (Trombicula), 38, 101, 
327, 340. 

samoaensis, Schóngastia, 423, 

sarawakensis, Schóngastia (Ascoschóngas- 
tia), 201, 237. 

sarcina; Trombieula, 101, 362, 

sarcina, Trombicula (Neotrombicula), 38, 
101, 351, 362. 

Sauriscus, 20, 145, 

scaber, Trombiculoides, 335. 

Saabrum, Trombidium, 335. 

schmitzi, Trombieula, 425, 

sohmitsi, Microtrombidiwm, 425, 

Schöngastia, 21, 22, 152, 314. 

EUER. Key to Adult and Nymphe, 

Schóngastia, Key to Larvae, 298. 

Schóngastiella, 19, 22, 279, 282, 312, 393, 

schuffneri, Neoschóngastia, 159, 382. 

achuffneri, Schóngastia (Sehöngastia), 159, 
228, 377, 382. 

schufneri, Trombicula, 159, 382, 

seincoides, Trombicula  (Neotrombicula), 
114, 118, 349, 351, 

scineoides, Trombieula, 114, 351. 

scineoider, f. typ., Trombieula (Neotrombi- 
cula), 31. 

scincoides, Trombieula (Neottombieuln), f. 
ex, Hollandia, 41. 

scutellaris, Trombicula, 58. 

scutellaris, Trombieula (? Leptotrombid- 
ium), 34, 58. 

shieldsi, Neozchóngastia, 217, 

shieldsi, Sehóngastío (Ascaschöngastia), 
239, 

signata, Schóngastia  (Ascoschóngastia), 
174, 232, 

similis, Neoschöngastia, 214, 

similia, Schöngaatia (Ascoschüngastig), 214, 

mithi, Neoschongastia, 225, 

smithi, Schóngastia (AscoschOngastia), 225, 
241, 


sobrina, Trombieula, 85, 

sobrina, Trombicula (9 Trombieula), 37, 

soekaboemiensis, Neoschóngastia, 212, 

soekaboemiensis, Schóngastia (Asroschón- 
gastin), 212, 238, 

soekaboemienais, Trombicula, 219. 

southeotti, Trombicula, 46, 138. 

Speotrombieula, 313, 324, 

spicea, Trombicula, 107, 360. 

spieea, Trombicula (Eutrombicula), 107, 

spicea, Trombicula (Neotrombicula), 39, 
107, 350, 360, 

spinulosa, Gateria, 309, 

spinulosa, Gahrliepia (Gateria), 285, S00. 

splendens, Trombicula (Trombienla), 327, 
334 


squamifera, Trombicula, 47, 149, 
squamosa, Trombieula, 47, 141. 


squamosus, Trombiculindus, 47, 141. 
strongi, Neoschóngastia, 249. 273. 
struthidia, Neoschóngastia, 265, 274. 
sylvestris, Trombiculg, 45, 133, 


tamiyai, Tragardhula, 23, 27. 

tamiyai, Trombieula, 27. 

tanakat, Kedania, 67. 

taphozous, Trombieula, 42, 122, 

taylori, Schóngastia, 160, 

taylori, Schóngastia, (Sehóngastia), 160, 
229. 

Tocomatlana, 20, 145, 

thulsahuate, Trombieula, 333. 

thomasi, Neoschöngastia, 266, 276. 

thomas, Paraschingastia, 266, 

thori, Trombicula, 421. 

tindalei, Guntherana, 373, 374. 

tindalei, Trambicula, 374. 

titbwalensis, Trombicula, 123. 

tithwalensia, Trombicula (f Leptotrombül- 
ium), 35. 

Tragardhula, 19, 313, 314. 

Tragardhule, Key to Adults, 315. 

Tragardhula, Key to Larvae, 22, 

translucens, Guntherana, 373, 375. 

translucens, Trombicua, 375. 

tren Trombicula (? Neotrombienla), 35, 


traubi, Schóngastia (Aseoschöngastia), 
222, 240 


tovelli, Trombicula (1 Neotrombicula), 41, 
116, 118, 

trichosuri, Schöngastia (Aseoschóngastia), 
217, 239. 

trichosuri, Neoschóngastia, 217, 

trifurca, Speotrombicula, 324. 

trifurca, Trombicula, 324, 

Trisetica, 20, 145, 

Trombicula, 20, 31, 313, 314, 325. 

Trombicula s. str. Key to subgen, and app. 
of Larvae, 32, 

Trombicula, Key to Adult aubgenera, 326. 

Trombicula, Key to Adults and Nymphs, 
327. 

Trombieulidae, 13. 

Trombienlidae, Key to Larval Subfams. and 
Gen., 19, 

Trombiculidae, Key to Adults and 
Nymphs, 312. 

Trombiculinae, 19, 312, 314 

Trombieuloides, 90, 149, 422, 

turmalis, Gahrliepia, 288. 

turmalis, Gahrliepia, (Walchia), 931, 283. 

turmalis, Walchia, 288. 

Lyphlothrombium, 279, 393. 


uromys, Ascoschéngastia, 172. 
uromys, Schöugastia (Ascoschónpastin) 172, 
231. 
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vanderghinstei, Trombicula, 34, 62. 

vandersandei, Allothrombidium, 156. 

vandersandei, Microthrombidiwm, 156. 

vandersandei, Schóngastia (Schöngastia), 
155, 228, 

vandersandei, Thrombidium, 155. 

van der Sandei, Thrombidium, 156, 

vanommereni, Trombioula, 332, 

vanommerent, Eutrombicula, 332. 

vanommereni, Trombicula (Trombicula), 
327, 332. 

velascoi, Tragardhula, 315, 320, 

velascoi,  Trombicula | (Megatrombioula), 
320. 

velasooi, Trombicula, 320. 

vespertilionis, Myotrombieula, 148, 

vieta, Schöngastia (Schöngastia), 163, 229, 
377, 387. 

vietzi, Trombicula, 44, 130. 

Eu irons (? Leptotrombidium), 

, 60. 


walchi, Trombicula, 34, 62. 
Waichia, 19, 22, 279, 280, 312, 393. 
Walchiinae, 19, 278, 312, 392. 
westraliense, Microtrombidium, 383. 
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westraliensis, Neoschongastia, 219. 

westraliensis var. trichosuri, Neoschöngastia, 
217. 

westraliense, Schöngastia, 219, 377, 383. 

westraliensis, Schóngastia (Ascoschöngas- 
tia), 219, 240, 383, 

ea Schöngastia (Schóngastia), 161, 

9. 

wiohmanni, Allothrombium, 87, 

wichmanni, Microtrombidium, 87. 

wichmanni, Trombicula, 88. 

wichmanni, Trombicula (Eutrombicula), 88, 

wichmanni, Trombidium, 87, 336. 

wichmanni, Trombidium  (Heterotrombi- 
dium), 87. 

wichmanni, Trombicula (Trombicula), 37, 
87, 327, 338, 

womersleyi, Neoschöngastia, 191. 

womersleyi, Schöngastia (Ascoschóngastia), 
191, 235. 

wongabelensis, Schóngastia (Ascoschóngas- 
tia), 224, 241, 


yeomansi, Neoschóngastia, 257, 275. 
yeomansi, Paraschóngastia, 257. 
yeomansi, Schöngastia, 165, 
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PLATE 5. 


A-F. Trombieula (? Leptotrombidium) macacus sp. n. Lawrence, T. J. A, 
dorsal view; B, ventral view; C, scatum (X 500); D, tip of chelicera and 
galeal seta; E, palp; F, dorsal scta. 


G-L. Trombicula (? Leptotrombidium) duz sp. n. G, dorsal view; H, ventral 
view; I, seutum (X 500); J, tip of chelicera and galeal seta; K, palp; 
L, dorsal seta, 
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PLATE 11. 


A-F. Trombicula (Neotrombicula) fordi sp. n. Lawrence, T. J. A, right half 
in dorsal view; B, left half in ventral view; C, scutum (X 500); D, dorsal 
seta; E, palp; F, tip of chelicera and galeal seta. 


G-K. Trombicula (? Neotrombicula) traubi sp. n. G, right half in dorsal 
view; H, left half iu ventral view; I, scutum (X 500); J, palp; K, dorsal 
seta. 
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PLATE 35. 


A-E. Schóngastia (Schóngastia) vieta Gater, 1932. A, dorsal view; B, vent- 
ral view; C, seutum (X 500); D, palp; E, chelicera. 


F-J. Schöngastia (Schöngastia) philipi Wom. and Kohls, 1947. F, dorsal 
view; G, ventral view; H, scutum (> 500); I, palp; J, chelicera. 
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PLATE 38. 


A-E. Schöngastia (Schöngastia) maldiviensis Radford, 1946. A, dorsum; 
B, venter; C, scutum (> 500); D, palp; E, chelieera. 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 


PLATE 38. 


513 


RECORDS OF THE S.A. MUSEUM 


514 


"padrefito Yon 98498 [estop “y :Ejəs 
jeo[ed pue taoonoyo Jo drj ‘p ‘ded Y : (009 X) wuquos “y !aayusa “p 
kwasiop ‘A “(PPGT WOM) POMOJ (puspbuouoso9sy) DIISOBUVOIYOIS. MA 


‘8998 [Roles pue eigena Jo dry HA ¿died ‘q : (oog X) tunznos rey 
© oyuoa “q funsaop y u ds siwmopmasd (puspDwoyosoosy ) pyspbuoyogy A-V 


68 HLV'Id 


WOMERSLEY—AsIATIC-PACIFIC SCRUB TYPHUS MITES 


515 


PLATE 39. 


RECORDS OF THE S.A. MUSEUM 


516 


"(009 X) umjnos ‘q *1oquaa 
“H “umstop O *(0p6T "9umunp) wInnof (ousoDuoqosoosp) nujsoßunpg 'I-D 


‘OBIS |BIJUJA PUB [RSLOP 
“a ‘ded ‘q ¿(000 X) wmnjnos qp ‘vav Jo dy “y ‘aojuea “q “uns 
-lop “Y “(LP6T “SINO pue ‘wo AA) SAWON (vysphuoyosoosp) musoDuoyog “HY 


‘OF ULV Td 


PLATE 40, 


RECORDS OF THE S.A. MUSEUM 


518 


‘(009 X) umjnəs "ur 
‘wnsıop ‘A “(LZ6T PREMA) 2mpnqojb j (wispDuowosoosy) vyspbuoyoy ‘A-A 


"dred “q “(000 X) wnmos ‘9 
t193UoA ‘qg £umsaop ‘y u ‘ds pjpuñis (ouysobugyosoosy) mıjsoBunps ‘A-Y 


Tr HLV'Id 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 


\ 
` 


y 


XT 


s 
— 
— 
— 
— 
o 
— 
— 
ul 
— 


519 


PLATE 41, 


RECORDS OF THE S.A. MUSEUM 


520 


‘died “q ‘(oog X) umanəs ‘g ‘aopa q :umsaop ^) 
(gest “DapsapooAA pue dya) 297404 (myspßuoyasoasy) nyspbueyag “AO 


‘dyed ‘g 
“goya y “(1261 PIEM) 240100018 ; (nysphucyosoasy) vijepnDuowog 'q-V 


`h LV 


521 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 


eb 


CHAI 


RECORDS OF THE S.A. MUSEUM 


N 


‘dyed ‘H ‘(00e X) unmas ‘9 
:uns:iop ‘A — "(oper ‘PIOJpey) siung) (PUSDBUQYISOISF) DASDÓNOYIS “IM 


(602 X) umməs ‘q ‘dped ‘q "Pos [eajed pue prəərətə N 
‘19}uəa “q !umsıop ‘y u “ds p3puoo (mijspDuoyosoosy) DUSDOUVUOYIS A-V 


"EP ULV Td 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TyPHUS MITES 


[nn 


Ree ds x 


523 


` cal. 
A 


PLATE 43. 


RECORDS OF THE S.A. MUSEUM 


524 


‘umsıop ‘A 


py : umsrop 


€ 


"(00c X) wunjnos ‘H !í4əyuəa “N 
'(686E “TA9YJUNL) ) 18P:DNPI (DIpSHBUOYISOISP ) pusou “HAA 


“(000 X) mnməs fp ¿died ‘q '4əjüəs 
q (ZEGT 49195) sijpqpjmnit. (01)8pDuoiosoosy ) pgspßumps “HA 


‘UIA "(GEST (puoppeu) smun) (vysohugyosoosy) muspDuoWog V 


TPOWLV'd 


ASIATIC-PACIFIC SCRUB TYPHUS MITES 525 


WOMERSLEY— 


FE ULV Id 


A 
ro) 
CU y)» 


RECORDS OF THE S.A. MUSEUM 


526 


unjuos ‘f 


‘dyed ‘Jt Bavatjota TO du "I :IIj exo» ^x : (008 X) 


'(ÞEGE WOM) 


[1 


appbowjad  (mijspfuouosoosy ) DASOÓUOUIS "IN-f 


“Bos (esop ‘p ¿Bda tono Jo de ‘pp ¿died y 5 (0006 X) unos * 149] 


£ 


-uƏA ‘op funmsaop Q u "ds 29sp44949put (D1SDÜ9u082sS02s57) misou i-a 


‘paenpooy bue dyd) 


“waoana Jo dry y ‘dyed 'q(: (000 X) mwujuos y “(9p6L 


ssuəsddipyd (pijspBuowyosoosy ) DISOBUYUIS “DY 


Ub eLLV'Id 


ee 


rM 244) = an NG ¿Z oh Y 


u 


PLATE 45. 


RECORDS oF THE S.A. MUSEUM 


528 


‘dyed “g ‘eaaa qo dy 'N * (009 XX) tubos p 149] 
-uaA '] Swnstop CIT u ds ommpnbunjpoos (mipsofuguosoosy ) VUSUHUOYISo "I-H 


‘SUOTRLES pesaop Stege H waonya Jo dy “q dwed “I 
(00: X) wumjuəs “q cu ds paqo — (0usofuguasoosy ) vruspDuowog “HA 


‘Bagatpoya jo dy ‘9 ‘dyed ‘g 
wajia y — cu ‘ds yow  (puspfuggosoosy ) vrjspBugyag "IV 


on 
c 
O 
10 
x 
m 


9r ULV Id 


PLATE 46. 


RECORDS OF THE S.A. MUSEUM 


530 


"died “q ‘umsiop ‘y u ‘ds adoisspo (vywDuoyasoasy) mpspbuoyoy "IH 


-10p “y 


‘dred ‘q ‘(00g X) wnynos ‘9 ‘197034 ‘g “uns 
“(63261 SUH) Wnupıpodıun (DIISDÉUOYISOIS Y) DIISDÓUOYIS ‘A-Y 


“LY MLV Td 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 


PLATE 47, 


RECORDS OF THE S.A. MUSEUM 


532 


'dped y “edoorpego jo dy “g í (008 XX) tunznos “r 5 193u2A ‘H 
*umsaop ‘H (GEG, WOM) Darpungsusend (pisofuouosoosy) pusoDuowog “NED 


“edson oyo Jo diy “q ‘dyed “T !suorjeris pue 88988 pesiop “q 
¿(009 X) umjnəos 5 n ds vsomnp (niysphugyssoosy) nuspdunps "ID 


“(00€ X) 


unjnos “q faojuaa ^y u ‘ds odoisspo (vijspbugyosoospy) wusoDunyog cq-v 


`8F ULV Id 


8? HLV'Id 


J 


/ 
SS AI P 
If] 


mA 


/ 
i} 


533 


q 


—— Tit 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 


RECORDS OF THE S.A. MUSEUM 


534 


"died “9 f(99o X) wnmas “q "uns 


-op '"q (GEGT TOMY) WMajswamon (DIPSDÓUOYISODS Y) DUSDÓUOYIS “DA 


-uəA ‘g ftunsaop y 


Ted ‘q ‘(00e X) tungnos ° 5491 
quoa 'm paopdda] (Misobuoyosoos y) musoDuowog 'q-V 


‘OF ALVE 


En . c8 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TyPHUS MITES 


A Eum ane caeci 


535 


PLATE 49, 


RECORDS OF THE S.A. MUSEUM 


536 


‘dred ‘g ‘eaaorjayo Jo dy ‘H ‘(009 XX) umjuos y !wnsıop ‘A 
'(LP6T “SIQos pue OM) Ddeeduuñyos (nyspbueyosoosp) puso6uoqosS “I-A 


(000 X) wnjnos “q ‘dred “q “xequea “O 
“wnsiop q “(6261 suu) 2suəBuo4002 (mMspDugwosoosy) puspDuoqos “AA 


‘raya A  '(8ggI oqmay) iojs4owom (muspoDuowqosoosy) DuspDuowog “Y 


‘0S SLV'Id 


CO 
(e 


=a 


„ze === 


WOMERSLE Y —ÁSIATIC-PACIFIC SCRUB TYPHUS MITES 


537 


PLATE 50, 


RECORDS OF THE S.A. MUSEUM 


538 


“(00€ X) umjnos “y 
fumsiop “e (zegt red) sisuo/mpw (nusDßuoy>soosy) mwsoDuowos "NL 


wapp Jo dy Y :dped ‘H é (gog X) unmas “9 
T C(gggp TWO) »sounap] (mjsofuouosoosy) niyspbuoyy IA 


f UMSTOP 


"ded ‘a í (00e X) wmynos ‘qq ‘apoa 77) :Tunsiop ‘g 
(epg, “dspapp pue mom) SNsuapofsiuur (piyepDuoyosoos ) piisphuoyas chp-q 


IPTA 
"(L GI SPREI Due wo) Vodnañya? (DispBuoqosoosp) DIISDÓUOYIS — ^Y 


TE DLV Id 


VVOMERSLEY— ASTATIC-PACIFIC SCRUB TYPHUS MITES 


> m | . 


PLATE 51. 


RECORDS OF THE S.A. MUSEUM 


540 


‘(00c X) uminos 


fq ¿unsiop “v 


£ 


‘died “I ‘ofqıpueu ‘9 
q u ‘ds puərody (migspßuoyasossp) Puspßuoyas H-A 


‘TIT ?xoo ‘op ‘dyed “q ¿(006 X) umnəs €) :aayılaa 


u ds sisuansaysnou  (mjsuDuowqosoosy) maspßumps "MV 


6G WibV'Id 


VWOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 


541 


` 


2. 


PLATE 5 


RECORDS OF THE S.A. MUSEUM 


542 


-gyu PUB snsagy ‘f 
-uoA “q “unsiop “A 


‘I 55] JO susıe 

‘gear Jo du 'T ‘dyed “H ‘(ooe X) wnmos í 5491 
u ‘ds sisugupngn) (Duspßunyasoasy) nuspDuo og “PA 
‘ 


“(006 X) wamss ‘q ‘opa “y fums 


-10P ‘I  '(9FGT 'piogppex sısusundmom (wı]spßDuoyssossy) nusoDuoyog q-q 


¿(008 X) umjuos 


“(19381 19378) 
"(Ze61 19189) su qap (nyspbugyosoaspy) oyspbuoyoy W 


$5 WLV'Id 


WOMERSLEY—ASIATIC-PACiF1C SCRUB TYPHUS MITES 


PLATE 53. 


RECORDS OF THE S.A. MUSEUM 


544 


‘died y {eos jeaje3 pue wreornougo Fo du “H + (ggg X) wnjues 5p) + ursaop 


‘A 


'(gpgp *dseojp pue WOM) sunme (nuspBuoqosoosy) pysppuops "TA 


-djed “r ‘egos peoe pue wreorpeqo “CL “(005 X) muyuas E) 


‘zogupa “q ¿umsiop “y u ‘ds tipno (muspoDuowosoosy) DuspDuoWog “UV 


FS HLV'Id 


545 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 


"FG MLV Td 


RECORDS OF THE S.A. MUSEUM 


546 


‘dyed ‘g !eaəəonəuə Jo dry ‘H : (00€ X) wnmoas 
“y fumsiop ^q (GTGT Isa) 2920 (omsobuoyosoos y) vusoDuowog “TA 


‘died ‘q ¿(008 X) unjuos “q 'IəJu9a 'D 
q (GEGT Oun) Snol (piyspßuoyasoosy) DISDÓUOYIS ‘H-a 


“umsiop ' 


u9]u3A ` (eF6I ^dswog pue Wom) S4404 (nuspDuowosoosy) vuspDuoyog “Y 


6G GLLV'Id 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 


547 


PLATE 53. 


RECORDS OF THE S.A. MUSEUM 


548 


died “1 ‘(ooe X) wnmos “q 


funsiop '9 (6861 Wom) sajamnsod (nysphuoyosoasy) muspDuowos `[-D 


“a 


‘dyed ‘g !easaıpoya jo dy ‘q ¿(006 XX) unjnos ‘q *1e3uo4 ‘D *umsaiop 
(CHET emeyaye]L) SiSUINUIOQDIIOS (pvijspDugwosoosy ) nuspdugyas “HA 


'493uoA  “CTGL SIH Dorpur (p:uspBuguosoosy) nysnbueyog “Y 


9S ALV Id 


549 


ES 


WoMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MIT 


'96 ALVIA 


RECORDS OF THE S.A. MUSEUM 


550 


"III Se] JO snsrej 
-8jour pue susie[, ‘(GTGT ASUH) ?owpuws (viysobuoyosoosy) nrspbuoyoy 


"III 33] JO Snsrejejeur pue 
SMSIBL, “(CHET 'ewexoxep) SISUINUAOGDHIOS (nııspßuoyosoasy) muspDugyog 


"III 39] JO susiejejour 
pue snsiey, (GE6T ‘rayyuny ) sno] (mjspfugiyosoos y) nuspBugyog 


TII 8e[ 
jo suiejejour pue snsrep u “ds Apno — (muspBuowosoosy) nuspDuowos 


‘TIT Sep Jo susre3ejour pue 
snsrep “(£p6T ^deeopp pug MOM) SHIDA (puspBuoyosoosy) mvuspDuowog 


“III 297 Jo 
snsIejejour pue snsıe] u “ds sısuaunngm (nuspDuowosoosy) mysobuoyog 


*4933u9A (egr Wom) Sunod (nuspBuouosoosy) DISPÉUOYOS 


"18 IVA 


V 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS. MITES 


551 


PLATE 57, 


RECORDS OF THE S.A. MUSEUM 


332 


“ejos PeZ pue esaorpay Jo dn ‘p ‘(oog X) umjnəs ‘H ‘apoa ‘H 
tumsiop “T (GEGT TOM) LLLP (MISDBURYISOISF) niysphueyog “Ta 


Pu 


“dyed ‘H : eos 
]eope2 pue wiooqaq» Jo dry “q :(00e X) wnmas “O EIOPA “q Fwnsıop 
Y o c(erop “dseəjr pue wo) $us (nuspBuoyosoos]') muspDuouyog H-V 


'8G LV Td 


553 


s 


-PACIFIC SCRUB TYPHUS MITE 


ASIATIC 


WOMERSLEY 


‘8G HIVI 


MUSEUM 


RECORDS OF THE S.A. 


554 


“ey9s [eofed pue exeoroyo Jo dn “p ‘dyed ‘g ‘(009 X) umynəs I ‘ 4e}TeA “9 
“umsiop ‘g ‘(egger DA) tunsoyor] (Dusndugydsoosy) DMSpDuoqoS "PA 


‘died ‘7 ¿(008 X) unmas ‘q '4əluəA 
‘g fuusiop q (66T TH) 22499ñspp (DISOHUOYISOJSU ) mıspbuoyas "HE 


‘dyed (6861 WOM) 2y914t9p (muspfuouosoosp) nuspDuoqog “Y 


"66 ULV Td 


WOMERSLEY—ÁSIATIC-PACIFIC SCRUB TYPHUS MITES 


555 


PLATE 59, 


RECORDS OF THE S.A. MUSEUM 


556 


'eJ98 Jeor pue 
gI jo dry ‘p ‘dped Y “(002 X) umjmos ‘H frapa H "wnsıop “q 
"(F61 ^dseojp pue mom) appboovsnyd (nuspDuoyosoosy ) DIPSOÓUOUIS “PA 


‘dyed 
‘sp £ezos peoTRS pue eap “q ¿(poe X) utujnos 4) taəjuəa ‘g iumsrop 
Y c(geg[ "dseeqn pue MOM) Ysy (oyspbugyosoasy ) VHSHHUOYOS “IV 


09 ALV'TId 


PLATE 60. 


RECORDS OF THE S.A. MUSEUM 


558 


*uns4Jop ^5 


‘dyed ‘je ‘egos 789123 pue gaoor[ou? Jo du “r í (00€ X) umquos “r 
*4sjueA A cu cds Dumbowd (D1jspDugiosoosy ) vijspDuouos, “PH 


“(00€ X) uərnjuəs ‘y fded “q EBS [80/83 pue Badoo Jo dn €) fteyuaa "qq 


*umsiop “y 


‘(PEEL “o AA) S:5421]D041590& (DIISVÓUOYISODS Y) piyspiuoyoy -y 


T9 HLVId 


WoOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 559 


nu _ 
PS SESS 


AA A e 


E 


— =—— v. 
jue AA 


PLATE 61. 


RECORDS OF THE S.A. MUSEUM 


560 


‘ayua “H íuustop ‘of 


‘dyed 4 ¿(008 X) tunznos q 
a ‘ds tonw (DIGSDÓUOYISOIS RA) VUISDOUOYIS ‘IA 


“(008 X) 


wnjnos “q ‘djed “(y fgs [apes pue Bavatjay Jo dij 5) 5a493uo4 “g !wnsıop 


Y (gr6T “dsvoy pur 


won) duysnoy (Duspßuoyasoasy) DUISDÉUONIS. "I-V 


69 ULV Id 


gi 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 


GB SLUT me qm ^ 
= & 
E TET we s di 
Ge Fr 
MES > `. P d 


561 


PLATE 62, 


RECORDS OF THE S.A. MUSEUM 


562 


"298 jesjed pue waəəorəuoə Jo du “p ‘dyed ‘F :(009 X) wmmos ‘H :í4əluəa 
“ey :wasıop q cu “ds sisuajoqubuom (mijspDuowosoospy ) vyspbuoyog “PH 


“(00€ X) wnynos “r ‘dred “q ‘eys peajes 
pue gray Jo du ‘9 : 191U9A ‘gd “unsiop Ar “90314 ‘(OPEL “dseo} pue 


HOM) MIYJUNG 107 “AOU WOU 190u24000] (DIPSVDOUOYISOIS Y) musoDuoyog “H-Y 


‘69 ULV Id 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 


PLATE 65. 


564 RECORDS OF THE S.A. MUSEUM 


PLATE 64. 


A-D. Schöngastia (Ascoschöngastia) raui sp. n. A, dorsum; B, venter; 
C, seutum (> 500) ; D, palp. 
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590 RECORDS OF THE S.A. MUSEUM 


PLATE 77. 
A. Gahrliepia (Walchia) rioi Gunther, 1940. Seutum (X 500). 


B-F. Gahrliepia (Schöngastiella) ligula (Radford, 1946). B, dorsum; C, 
venter; D, seutum (X 500); E, palp; F, tip of chelicera. 


G-L. Gahrliepia (Schóngastiella) ceylonica sp. n. G, dorsum; H, venter; 
I, seutum (X 500); J, palp; K, tip of chelicera; L, coxa of leg III. 
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PLATE 79. 


A-D. Gahrliepia (Gahrliepia) insigne sp. n. A, venter; B, dorsum; C, 
seutum (X 500); D, palp. 
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PLATE 81. 


A-D. Gahrliepia (Gahrliepia) ornata sp. n. A, dorsum; B, venter; C, seutum 
(H> 500); D, palp. 
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PLATE 82. 
A. Gahrliepia (Gahrliepia) cetrata Gater, 1932. Seutum (X 500). 


B-D. Gahrliepia (Gateria) hirsuta (Radford, 1946). B, scutum (X 500); C, 
palp; D, tip of chelicera. 


F. Gahrliepia (Gateria) lancearia (Radford, 1946). Seutum (X 500). 
E. Gahrliepia (Gateria) longipili (Radford, 1946). Seutum (X 500). 


G. Gahrliepia (Gateria) crocidura (Radford, 1946). Scutum (X 500). 
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PLATE 109. 


A-C. Gahrliepia (Schöngastiella) ceylonica sp. n. Nymph: A, crista and 
epistome; B, front tarsus and metatarsus; C, dorsal setae. 


D-H. Gahrliepia (Gateria) hirsuta (Radford, 1946). Nymph: D, crista; E, 
palpal tibia and tarsus, inner view; F, ditto, outer view; G, front tarsus 
and metatarsus; H, posterior dorsal seta. 
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PLATE 117. 


A-B. Tragardhula nagayoi (Sasa 1950). A. left dorsal and right ventral 
halves, B. dorsal seutum (> 500) (after Sasa). 


C-D. Tragardhula mitamurai (Sasa 1950). C. left dorsal and right ventral 
halves, D. dorsal scutum (X 500) (after Sasa). 


671 


WOMERSLEY—ASIATIC-PACIFIC SCRUB TYPHUS MITES 


PLATE 117. 


672 RECORDS OF THE S.A. MUSEUM 


PLATE 118. 


A-C. Trombicula (? Leptotrombidium) burnsi (Sasa 1950). A. dorsal view, 
B. dorsal seutum (X 500), C. palp. (after Sasa). 


D-E. Tragardhula nagayoi (Sasa 1950). D. palp, E. end segments of leg III. 
(after Sasa). 


F-G. Tragardhula mitamurai (Sasa 1950). F. palp, G. end segments of 
ler ILL. (After Sasa). 
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